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CHEMICAL COMPOUNDS 

The present invention relates to compounds which are antagonists of gonadotropin 
releasing hormone (GnRH) activity. The invention also relates to pharmaceutical 
formulations, the use of a compound of the present invention in the manufacture of a 
5 medicament, a method of therapeutic treatment using such a compound and processes for 
producing the compounds. 

Gonadotropin releasing hormone (GnRH) is a decapeptide that is secreted by the 
hypothalamus into the hypophyseal portal circulation in response to neural and/or chemical 
stimuli, causing the biosynthesis and release of luteinizing hormone (LH) and follicle- 
10 stimulating hormone (FSH) by the pituitary. GnRH is also known by other names, including 
gonadoliberin, LH releasing hormone (LHRH), FSH releasing hormone (FSH RH) and 
LH/FSH releasing factor (LH/FSH RF). 

GnRH plays an important role in regulating the action of LH and FSH (by regulation 
of their levels), and thus has a role in regulating the levels of gonadal steroids in both sexes, 
15 including the sex hormones progesterone, oestrogens and androgens. More discussion of 
GnRH can be found in WO 98/5519 and WO 97/14697, the disclosures of which are 
incorporated herein by reference. 

It is believed that several diseases would benefit from the regulation of GnRH activity, 
in particular by antagonising such activity. These include sex hormone related conditions 
20 such as sex hormone dependent cancer, benign prostatic hypertrophy and myoma of the 
uterus. Examples of sex hormone dependent cancers are prostatic cancer, uterine cancer, 
breast cancer and pituitary gonadotrophe adenoma. 

The following disclose compounds purported to act as GnRH antagonists: 
WO 97/21435, WO 97/21703, WO 97/21704, WO 97/21707, WO 55116, WO 98/55119, WO 
25 98/55123, WO 98/55470, WO 98/55479, WO 99/21553, WO 99/21557, WO 99/41251, WO 
99/41252, WO 00/04013, WO 00/69433, WO 99/51231, WO 99/51232, WO 99/51233, WO 
99/51234, WO 99/51595, WO 99/51596, WO 00/53178, WO 00/53180, WO 00/53179, WO 
00/53181, WO 00/53185, WO 00/53602, WO 02/066477, WO 02/066478, WO 02/06645 and 
WO 02/092565. 
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It would be desirable to provide further compounds, such compounds being 
GnRH antagonists. Thus, according to the first aspect of the invention there is provided a 
compound of Formula (I), 



R— M 




wherein: 

R 1 is selected from: hydrogen, optionally-substituted Ci^alkyl, optionally substituted aryl 
or optionally-substituted arylQ^alkyl; 
10 R 2 is an optionally-substituted mono or bi-cyclic aromatic ring; 
R 3 is selected from a group of Formula (Ha) to Formula (Ilf): 



15 



N-B-R 



,6a 



Formula (Ha) 



R 

> 8 

N— J— K-R 



Formula (He) 

r 

N-R 



21 



k 6a 



R / 

RH ^ A 



> 8 

N-B-R 8 



R 6 J 



Formula (lib) 

f 

N— J— K-R 8 



Formula (Ed) 



,21 



Formula (He) 



Formula (Ilf) 



WO 2004/017961 



PCT/GB2003/003633 



-3- 

R 5 is a group of Formula (HI): 

Formula (HQ 

are independently selected from hydrogen, fluoro, optionally substituted 
Ci^alkyl, optionally-substituted aryl or optionally substituted arylCi^alkyl, or R 6 and 
R 63 taken together and the carbon atom to which they are attached form a carbocyclic 
ring of 3-7 atoms, or R 6 and R 6a taken together and the carbon atom to which they are 
attached form a carbonyl group; 



-KF" 

or when A is not a direct bond the group forms a carbocyclic ring of 3-7 

10 carbon atoms or a heterocyclic ring containing one or more heteroatoms; 



R 7 



or the group forms a heterocyclic ring containing 3-7 carbon atoms and one 

or more heteroatoms; 

R 7 is selected from: hydrogen, optionally-substituted C^alkyl, optionally-substituted 
arylCi. 6 alkyl, optionally-substituted aryl, optionally substituted heterocyclyl, optionally 
15 substituted heterocyclylCi. 6 alkyl, R 9 OCi_6alkyl-, R 9 R 10 NCi^alkyl-, 

R*R 10 NC(O)Ci^alkyl f -C(NR 9 R 10 )=NH; 

or when R 3 is a group of Formula (He) or (Ed) R 7 is of the formula -J-K-R 8 ; 
R 8 is selected from: 

(i) hydrogen, Ci^alkyl, C2^alkenyl, C2^alkynyl, haloCi^alkyl, Ci^alkoxyCi^alkyl, 
20 hydroxy, hydroxyd^alkyl, cyano, N-CMalkylamino, N,N-di-Ci^alkylamino, 

Ci^alkyl-S(Oo)-, -0-R b , -NR b R c , -C(0)-R b , -C(0)0-R b , -CONR^, 
NH-C(0)-R b or ^(OJNR 1 * 8 , 

where R b and R c are independently selected from hydrogen and Ci^alkyl 
optionally substituted with hydroxy, amino, N-Ci^alkylamino, 
25 N,N-di-C M alkylamino, HO-C 2 -4alkyl-NH- or HO-Ca^alkyl-NCC^alkyl)-; 

(ii) nitro when B is a group of Formula (TV) and X is CH and p is 0; 
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(iii) Cv/cycloalkyl, aryl or arylCi^alkyl each of which is optionally substituted by R u , 
R^andR 14 ; 

(iv) -(Q)-aryl , -(Q)-heterocyclyl, -aryl-(Q)-aryl, each of which is optionally 
substituted by R 12 , R 13 and R 14 

5 wherein -(Q)- is selected from E, F or a direct bond; 

(v) heterocyclyl or heteiocyclylCi^alkyl each of which is optionally substituted by up 
to 4 substituents independently selected from R 12 , R 13 and R 14 ; 

(vi) a group selected from R 12 , R 13 and R 14 ; 

R 9 and R 10 are independently selected from: hydrogen, hydroxy, optionally substituted 
10 Ci^alkyl, optionally substituted aryl, optionally substituted arylCi^alkyl, an optionally 

substituted carbocyclic ring of 3-7 atoms, optionally substituted heterocyclyl, optionally 
substituted heterocyclylCi^alkyl or R 9 and R 10 taken together can form an optionally 
substituted ring of 3-9 atoms or R 9 and R 10 taken together with the carbon atom to 
which they are attached form a carbonyl group; 
15 R n is selected from: hydrogen, optionally substituted Ci^alkyl, or NCR^ 10 ); 

R 12 is selected from: hydrogen, hydroxy, R 17 R 18 N(CH 2 ) CC -, R 17 R 18 NC(0)(CH 2 ) cc -, 
optionally substituted Ci^alkyl- C(0)N(R 9 )(CH 2 )cc-, optionally substituted 
C^alkyl-S0 2 N(R 9 )-, optionally substituted aryl-S0 2 N(R 9 )-, 

Ci-aperfluoroalkyl-SO^CR 9 )-; optionally substituted Ci-6alkyl-N(R 9 )S0 2 -, optionally 
20 substituted aryl-N(R 9 )S0 2 -, Ci.sperfluoroalkyl-NCR^SCV optionaUy substituted 

Ci. 6 alkanoyl-N(R 9 )S0 2 -; optionally substituted aryl-C(0)N(R 9 )S0 2 -, optionally 
substituted Ci_6alkyl-S(On) -, optionally substituted aryl-S(On) - , Ci^perfluoroalkyl-, 
Ci_3perfluoroalkoxy, optionally substituted Ci^alkoxy, carboxy, halo, nitro or cyano; 
R 13 and R 14 are independently selected from: hydrogen, hydroxy, oxo, optionally 
25 substituted Ci^alkyl, optionally substituted Ci^alkanoyl, optionally substituted 

C 2 ^alkenyl, cyano, nitro, Ci- 3 perfluoroalkyl-, Ci^perfluoroalkoxy, optionally 
substituted aryl, optionally substituted arylCi^alkyl, R 9 0(CH 2 ) s -, R 9 (0)0(CH 2 ) s -, 
R 9 OC(0)(CH 2 ) s -, R^SCO^CCH^-, R 9 R 10 NC(O)(CH 2 ) s - or halo; 
R 15 is selected from: hydrogen, optionally substituted Ci^alkyl, R 19 OC(0)-, 
30 R 9 R 10 NC(O)-, R 9 C(0)-, R 9 S(O n )-; 

R 16 is selected from: hydrogen, C^alkyl, Ci- 3 peifluoroalkyl or optionally-substituted aryl; 
R 17 is independently selected from: hydrogen, hydroxy, cyano or optionally substituted 
C^alkyl; 
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R 18 is a group of formula R^C^VVi- wherein R 18a is selected from: R^OCXO)-, 
RV^CCO)-, R'R 1 ^-, R 9 C(0>, R 9 C(O)N(R 10 >, rV^cio)-, r^^c^ncr 1 ^, 
R 9 S0 2 N(R 10 )-, R^^SOiNflt 10 )-, R 9 C(0)0-, R 9 OC(0>, rVnCCOP-, R 9 0-, 
R 9 S(O n )-, R^^SCOo) -, hydrogen, optionally substituted Ci^alkyl, optionally 
5 substituted heterocyclyl ; 

or R 17 and R 18 when taken together form an optionally substituted carbocyclic ring of 3-7 
atoms or optionally substituted heterocyclyl; 

R 19 is selected from: hydrogen, optionally substituted Chalky, optionally substituted aryl, 
optionally substituted arylCi^alkyl, optionally substituted C 3 . 7 cycloalkyl, optionally 
10 substituted heterocyclyl or optionally substituted heterocyclylCi^alkyl; 

R 21 and R 22 are independently selected from hydrogen, optionally substituted d^alkyl, 
optionally substituted C 3 . 7 cycloalkyl, optionally substituted heterocyclyl, optionally 
substituted heterocyclylC^alkyl, optionally substituted C 3 ^alkenyl, optionally 
substituted Qj^alkynyl, -(C 1 . 5 alkyl)aa-S(O n )-(Ci^alkyl) bb -; R^^Ca^alkyl, 
15 R 9 OC 2 ^alkyl or R^^C^Ca^alkyl, with the proviso that R 9 and R 10 independently 

or taken together are not optionally substituted aryl or optionally substituted 
arylCi^alkyl; or 

R 21 and R 22 taken together form an optionally substituted non-aromatic heterocyclic ring; 
A is selected from: 
20 (i) a direct bond; 

(ii) optionally-substituted Ci.salkylene wherein the optional substituents are 
independently selected from: optionally-substituted Ci^alkyl 
optionally-substituted aryl or optionally substituted arylC^alkyl; 

(iii) a carbocyclic ring of 3-7 atoms; 

25 (iv) a carbonyl group or -C(0)-C(R d R d )-, wherein R d is independently selected from 

hydrogen and Ci-2alkyl; 

— £z 

or when R is a group of Formula (Ha) or (lib), the group forms a 

heterocyclic ring containing 3-7 carbon atoms and one or more heteroatoms; 
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R 7 



or when R 3 is a group of Formula (Ha), (lib), (He) or (Ed), the group 

forms a heterocyclic ring containing 3-7 carbon atoms and one or more heteroatoms; 
B is selected from: 
(i) a direct bond; 
5 (ii) a group of Formula (IV) 

Xj— (CH 2 ) p 4- 
Formula (IV) 

wherein: 
X is selected from N or CH, 
10 wherein at position (a) Formula (TV) is attached to the nitrogen atom and the 

(CH2)p group is attached to R 8 ; and 
(iii) a group independently selected from: optionally substituted Ci^alkylene, 
optionally substitute C3.7cycloalkyl, optionally substituted C3^alkenylene, 
optionally substituted C 3 -6alkynyl, C^alkoxy, (Ci-salky^aa-S^^-fCi-salkyl^b-, 
15 -(Ci.salkyOaa-O^Ci-salkylW, -(Ci. 5 alkyl)aa-C(0>(Ci. 5 alkyl) bb - or 

(Ci„ 5 alkyl) aa -N(R 15 )- (Ci. 5 alkyl) bb , 

wherein R 15 and the (Ci- 5 alkyl)aa or (Ci. s alkyl)bb chain can be joined to form a ring, 
wherein the combined length of (Ci_ 5 alkyl) aa and (Ci. 5 alkyl) bb is less than or equal to 
C 5 alkyl; 

20 or the group -B-R 8 represents a group of Formula (V) 



R 11 



Formula (V); 



R 7 



or the group together forms an optionally substituted heterocyclic ring 

containing 4-7 carbons atoms; 
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or the group 

one or more heteroatoms; 




forms a heterocyclic ring containing 3-7 carbon atoms and 



E is -O-, -S(On), -C(0>, -NR 15 - or -CCR^ 10 ),; 
Fis-E(CH 2 )r-; 

G is selected from: hydrogen, halo, N, O, S(On)> C(O), CCR 5 ^ 10 )^ optionally substituted 
C^alkenylene, optionally substituted C 2 .$alkynylene or a direct bond to R 18 , 

J is a group of the formula: -(CH 2 )s-L-(CH 2 ) s - wherein when s is greater than 0, the 
alkylene group is optionally substituted, 



containing 4-7 carbons atoms; 

K is selected from: a direct bond, -(CH 2 ) sl -, -(CH 2 ) s i-0-(CH 2 ) s2 -, -(CH 2 ) s i-C(0)-(CH 2 ) s2 - , 
<CR 2 ) 3l -S(On)<CH 2 )*i-, -(CH 2 ) sl -N(R 18 )-(CH 2 ) s2 -, -(CH 2 ) s i-C(0)N(R 9 )-(CH 2 ) s2 -, 
-(CH^si-N^CCOHCHa)^, -(CH^i-NCR^CCONCR^-CCH^-, 
-(CH^-OC^-CCH^-, -(CH 2 ) sl -C(0)0-(CH 2 ) s2 -, -(CH 2 ) s i-N(R 9 )C(0)0-(CH 2 ) s2 -, 
-(CH 2 ) sl -OC(0)N(R 9 )-(CH 2 ) s2 -, -(CH.^i-OSCO.O-CCH^-, or 
-(CH 2 ) sl -S(O n )-0-(CH 2 ) s2 -, -(CH 2 ) sl -S(0) 2 N(R 9 )-(CH 2 ) s2 -or 
-(CH 2 ) s i-N(R 9 )S(0) 2 -(CH 2 ) s2 -; wherein the -(CH 2 ) s i- and -(CH^- groups are 
independently optionally substituted by hydroxy or Ci^alkyl; 

L is selected from optionally substituted aryl or optionally substituted heterocyclyl; 

M is selected from -(CH 2 )o- 2 -0- or-C(0)NH-; 

n is an integer from 0 to 2; 

p is an integer from 0 to 4; 

q is an integer from 0 to 4; 

r is an integer from 0 to 4; 

s is an integer from 0 to 4; 

si and s2 are independently selected from an integer from 0 to 4, and 

sl+s2 is less than or equal to 4; 
t is an integer between 0 and 4; and 
aa and bb are independently 0 or 1; 




or the group 



together forms an optionally substituted heterocyclic ring 
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cc is an integer between 0 to 2; 
with the proviso that 

(i) when G is hydrogen or halo, then R 17 and R 18 are both absent; 

(ii) when G is O, S(O n ), C(O) or CflE^R 13 )* then G is substituted by a single group 

5 independently selected from the definition of R 17 or R 18 and when G is a direct bond 

to R 18 then G is substituted by a single group selected from R 18 ; 

(iii) when R 3 is a group of Formula (lib), B is a group of Formula (IV), R 8 is selected 
from group (i) or (ii) above, R 11 is a group of the formula N(R 10 R n ) and R\ R 2 and 
R 5 are as defined above then R 4 cannot be hydrogen; 

10 (iv) R 3 cannot be unsubstituted pyridyl or unsubstituted pyrimidinyl; and 

(v) when R 3 is pyrazolyl substituted by phenyl or pyrazolyl substituted by phenyl and 
acetyl, R 5 -M is hydroxyl or acetyloxy, R 2 is unsubstituted phenyl, then R 1 cannot be 
hydrogen or acetyl; 
or a salt, solvate or pro-drug thereof. 
15 According to the further feature of the first aspect of the invention there is provided a 

compound of Formula (I)with the proviso that 

(i) when G is hydrogen or halo, then R 17 and R 18 are both absent; 

(ii) when G is O, S(O n ), C(O) or C(R u R 12 ) t then G is substituted by a single group 
independently selected from the definition of R 17 or R 18 and when G is a direct 

20 bond to R 18 then G is substituted by a single group selected from R 18 ; 

(iii) when R 3 is a group of Formula (Hb), B is a group of Formula (TV), R 8 is selected 
from group (i) or (ii) above, R u is a group of the formula N(R 10 R n ) and R 1 , R 2 
and R 5 are as defined above then R 4 cannot be hydrogen; and 

(iv) R 3 cannot be an unsubstituted or substituted aromatic heterocyclic ring, wherein 
25 the aromatic heterocyclic ring is attached directed to the pyrazole in Formula (I); 

or a salt, solvate or pro-drug thereof. 

According to the further feature of the first aspect of the invention there is provided a 
compound of Formula (la), 



R— M 



M / 



R 2 



R 1 

30 Formula (la) 
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wherein: 



10 



R 1 is selected from: hydrogen, optionally-substituted C^alkyl, optionally substituted aryl 

or optionally-substituted arylCi^alkyl; 
R 2 is an optionally-substituted mono or bi-cyclic aromatic ring; 
R 3 is selected from a group of Formula (Ha) to Formula (Df): 



N-B-R 8 

Formula (Ha) 

f 

N— J-K-R 

Formula (He) 

f 

Formula (He) 
R 5 is a group of Formula (EI): 



^6a 



R 

> 8 

6 N-B-R 8 
R J 

Formula (lib) 



N— J— K-R 8 

I 



Formula (Ed) 
f 

Nl-R 21 



R / 

RH ^r A 



Formula (Ilf) 



Formula (EI) 

15 R 6 and R 6a are independently selected from hydrogen, optionally substituted Ci^alkyl, 
optionally-substituted aryl or optionally substituted arylCi^alkyl, or R 6 and R 6a taken 
together and the carbon atom to which they are attached form a carbocyclic ring of 3-7 
atoms, or R 6 and R 6a taken together and the carbon atom to which they are attached 
form a carbonyl group; 
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,. . , . t , „ "V* R 6 forms a carbocyclic ring of 3-7 

or when A is not a direct bond the group Iotm " ' 

carbon atoms or a heterocyclic ring containing one or more heteroatoms; 
R 7 

or the group forms a heterocychc ring containing 3-7 carbon atoms and one 

or more heteroatoms; 

5 R 7 is selected from: hydrogen, optionaUy-substituted C^alkyl, optionally-substituted 

arylC^alkyl, optionally-substituted aryl, optionally substituted heterocyclyl, optionally 
substituted heterocyclylC w alkyl ) R'OC^alkyl-,R 9 R 10 NC^alkyl-, 
R 9 R 10 NC(O)C 1 ^alkyl,-C(NR 9 R 10 )=NH; g 
or when R 3 is a group of Formula (He) or (Hd) R 7 is of the formula -J-K-R ; 

10 R 8 is selected from: 

(i) hydrogen, C^alkyl, C 2 ,alkenyl, C 2 ,alkynyl, haloC^alkyl, C^alkoxyQ.alkyl, 
hydroxy, hydroxyC^alkyl, cyano, N-C^alkylamino, N^-di-Q^alkylammo, 
C.alkyl-SW-, -Q-R b , -NR"R<, -C(0)-R b , -C(0)0-R b , -CONR-R* or 
NH-C(0)-R b , 

15 where R b and R c are independently selected from hydrogen and C^alkyl 

optionally substituted with hydroxy, amino, N-CMalkylamino, 
N^-di-C^alkylamino, HO-C^alkyl-NH- or HO-C 2 ^alkyl-N(CMalkyl)-, 

(ii) nitro when B is a group of Formula (IV) and X is CH and p is 0; 

(iii) C3. 7 cycloalkyl, aryl or arylC^alkyl each of which is optionally substituted by R , 

20 R 13 andR 14 ; 

(iv) -(Q)-aryl , -(Q)-heterocyclyl, -aryl-(Q)-aryl, each of which is optionally 

substituted by R 12 , R 13 and R 14 

wherein -(Q)- is selected from E, F or a direct bond; 

(v) heterocyclyl or heterocyclylC^alkyl each of which is optionally substituted by 
25 R 12 ,R 13 andR 14 ; 

(vi) a group selected from R 12 , R 13 and R 14 ; 

R» and R 10 are independently selected from: hydrogen, hydroxy, optionally substituted 
C^alkyl, optionally substituted aryl, optionally substituted arylC^alkyl, an optionally 
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substituted carbocyclic ring of 3-7 atoms, optionally substituted heterocyclyl, optionally 
substituted heterocyclylCi^alkyl or R 9 and R 10 taken together can form an optionally 
substituted ring of 3-9 atoms or R 9 and R 10 taken together with the carbon atom to 
which they are attached form a carbonyl group; 
5 R 11 is selected from: hydrogen, optionally substituted Ci^alkyl, or NCR 9 !* 10 ); 
R n is selected from: hydrogen, hydroxy, R 17 R 18 N-, optionally substituted 
Ci^alkyl-S0 2 N(R 9 )-, optionally substituted aryl-SO^CR 9 )-, 

C.aperfluoroalkyl-SOzNOl 9 )-; optionally substituted d-gallcyl-NOR 9 ^-, optionally 

substituted aryl-NCR^SOr, C^perfluoroalkyl-NCR^SCh- optionally substituted 
10 C^alkanoyl-NCR^SOz-; optionally substituted aryl-C(0)N(R 9 )S02-, optionally 

substituted C^alkyl-S(0„) -, optionally substituted aryl-SCO*) - , Ci. 3 perfluoroalkyl-, 

Cx-aperfluoroalkoxy, optionally substituted C^alkoxy, carboxy, halo, nitro or cyano; 
R 13 and R 14 are independently selected from: hydrogen, optionally substituted C^alkyl, 

optionally substituted C^alkenyl, cyano, nitro, Ci-3perfluoroalkyl-, 
15 Ci-sperfluoroalkoxy, optionally substituted aryl, optionally substituted arylC^alkyl, 

R 9 0(CH 2 ) s -, R 9 (0)0(CH 2 ) 8 -, R 9 OC(0)(CH 2 ) s -, R 16 S(On)(CH 2 ) s -, R 9 R 10 NC(O)(CH 2 ) s - 

or halo; 

R 1S is selected from: hydrogen, optionally substituted Ci^alkyl, R OC(0)-, 
RttCfO)-, R 9 C(0)-, R 9 S(O n )-; 
20 R 16 is selected from: hydrogen, Ci^alkyl, doperfluoroalkyl or optionally-substituted aryl; 
R 17 is independently selected from: hydrogen, hydroxy, cyano or optionally substituted 
Ci-ealkyl; 

R 18 is a group of formula R^-CCR^o-i- wherein R 18a is selected from: R w OC(0)-, 
R»R 10 NC(O)-, R 9 R 10 N-, R 9 C(0)-, R 9 C(0)N(R 10 )-, R 9 R 10 NC(O)-, R^CPN^V, 
25 R 9 S0 2 N(R 10 )-, R^^NSO^ 10 )-, R 9 C(0)0-, R 9 OC(0)-, R 9 R 10 NC(O)O-, R 9 0-, 

R 9 S(0„)-, R^'NSCOn) -, optionally substituted Ci^alkyl, optionally substituted 
heterocyclyl; 

or R 17 and R 18 when taken together form an optionally substituted carbocyclic ring of 3-7 
atoms or optionally substituted heterocyclyl; 
30 R 19 is selected from: hydrogen, optionally substituted Chalky, optionally substituted aryl, 
optionally substituted arylC^alkyl, optionally substituted C 3 -7cycloalkyl, optionally 
substituted heterocyclyl or optionally substituted heterocyclylC^alkyl; 

R 20 is selected from R 12 or R 13 ; 
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R 21 and R 22 are independently selected from hydrogen, optionally substituted Ci^alkyl, 
optionally substituted C^Tcycloalkyl, optionally substituted heterocyclyl, optionally 
substituted heterocyclylC^alkyl, optionally substituted C^alkenyl, optionally 
substituted C^alkynyl, -(C 1 . 5 alkyl)a a -S(O n >-(C 1 ^alkyl) b bS R 9 R 10 NC 2 ^alkyl, 
5 R 9 OC 2 ^alkyl or RV^CXO^alkyl, with the proviso that R 9 and R 10 independently 

or taken together are not optionally substituted aryl or optionally substituted 
arylCi^alkyl; or 

R 21 and R 22 taken together form an optionally substituted non-aromatic heterocyclic ring; 
A is selected from: 
10 (i) a direct bond; 

(ii) optionally-substituted Q.salkylene wherein the optional substituents are 
independently selected from: optionally-substituted Ci^alkyl 
optionally-substituted aryl, optionally substituted arylCi^alkyl or substituted 
arylCi-ealkyl; 
15 (iii) a carbocyclic ring of 3-7 atoms; 
(iv) a carbonyl group; 




N-B-f- 



X A " ... 

or when R 3 is a group of Formula (Ha) or (lib), the group forms a 

heterocyclic ring containing 3-7 carbon atoms and one or more heteroatoms; 



X 

or when R 3 is a group of Formula (Ha), (Ho), (He) or (Ed), the group 
20 forms a heterocyclic ring containing 3-7 carbon atoms and one or more heteroatoms; 
B is selected from: 

(i) a direct bond; 

(ii) a group of Formula (TV) 



(CH 2 ) p 4- 

R' 



(a) 

25 Formula (IV) 
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wherein: 

X is selected from N or CH, 

wherein at position (a) Formula (IV) is attached to the nitrogen atom and the (CH 2 )p 
group is attached to R 8 ; and 

5 (iii) a group independently selected from: optionally substituted Ci^alkylene, 

optionally substitute C 3 _7cycloalkyl, optionally substituted Cs^alkenylene, 
optionally substituted C 3 -6alkynyl, Ci^alkoxy, (Ci.salkylWSCOnXCi-salkyl^b-, 
(Ci.salkylWO-CCi-salkylW or (d-salkyOaa-NCR 15 )- (Ci. 5 alkyl) b b, 
wherein R 15 and the (Ci_ 5 alkyl) aa or (Ci. 5 alkyl)bb chain can be joined to form a ring; 

10 or the group -B-R 8 represents a group of Formula (V) 

A*. 

Formula (V); 

or the group together forms a heterocyclic ring containing 5-7 carbons 

atoms; 

N-B-e 

15 or the group forms a heterocyclic ring containing 3-7 carbon atoms and 

one or more heteroatoms; 
E is -O-, -S(0„), -C(O)-, -NR 15 - or -CCR 5 ^ 10 ^; 
Fis-E(CH 2 ) r -; 

G is selected from: hydrogen, halo, N, O, S(O n ), C(O), C(R 9 R 10 ) t , optionally substituted 
20 C 2 ^alkenylene, optionally substituted C 2 -6alkynylene or a direct bond to R 18 , 

J is a group of the formula: -(CH 2 ) S -L-(CH 2 ) S - wherein when s is greater than 0, the 

alkylene group is optionally substituted 
K is selected from: a direct bond, -0-(CH 2 ) s -, -C(0)-(CH 2 ) s - , -S(O n ) -(CH 2 ) S -, 
-N(R 18 )-(CH 2 ) S -, -OC(0)-(CH 2 ) s -, -C(0)0-(CH 2 ) s -, -OS(On)-(CH 2 ) s -, or 
25 -S(Oo)-0-(CH 2 ) s -; 

L is selected from optionally substituted aryl or optionally substituted heterocyclyl; 
M is -(CH 2 )o-2-0-; 
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n is an integer between 0 and 2; 
p is an integer between 0 and 4; 
q is an integer between 0 and 4; 
r is an integer between 0 and 4; 
5 s is an integer between 0 and 4; and 
t is an integer between 0 and 4; 
with the proviso that 

(i) when G is hydrogen or halo, then R 17 and R 18 are both absent; 

(ii) when G is O, S(On), C(0) or CCR 1 ^ 12 )* then G is substituted by a single group 
10 independently selected from the definition of R 17 or R 18 and when G is a direct 

bond to R 18 then G is substituted by a single group selected from R 18 ; and 
or a salt, solvate or pro-drug thereof. 

According to a further feature of the first aspect of the invention there is provided a 
pharmaceutical formulation comprising a compound of Formula CD or Formula (la), or salt, 
15 pro-drug or solvate thereof, and a pharmaceutically acceptable diluent or carrier. 

According to a further feature of the first aspect of the invention there is provided the 
following uses of a compound of Formula (I) or Formula (la), or salt, pro-drug or solvate 
thereof: 

(a) the use in the manufacture of a medicament for antagonising gonadotropin releasing 
20 hormone activity; 

(b) the use in the manufacture of a medicament for administration to a patient, for reducing 
the secretion of luteinizing hormone by the pituitary gland of the patient; and 

(c) the use in the manufacture of a medicament for administration to a patient, for 
therapeutically treating and/or preventing a sex hormone related condition in the patient, 

25 preferably a sex hormone related condition selected from prostate cancer and pre- 

menopausal breast cancer. 

According to a further aspect of the invention there is provided a method of 
antagonising gonadotropin releasing hormone activity in a patient, comprising administering a 
compound of Formula (I) or Formula (la), or salt, pro-drug or solvate thereof, to a patient. 
30 Whilst pharmaceutically-acceptable salts of compounds of the invention are preferred, 

other non-pharmaceutically-acceptable salts of compounds of the invention may also be 
useful, for example in the preparation of pharmaceutically-acceptable salts of compounds of 
the invention. 
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Whilst the invention comprises compounds of the invention, and salts, pro-drugs or 
solvates thereof, in a further embodiment of the invention, the invention comprises 
compounds of the invention and salts thereof. 

In the present specification, unless otherwise indicated, an alkyl, alkylene, alkenyl or 

5 alkynyl moiety may be linear or branched. The term "alkylene" refers to the group -CH 2 -. 
Thus, C 8 alkylene for example is -(CH^s-- For avoidance of doubt the term Coalkyl within 

the group Co-salkyl is a direct bond. 

The term 'propylene' refers to trimethylene and the branched alkyl chains 
-CH(CH 3 )CH 2 - and -CH 2 -CH(CH 3 )-. The straight chain propylene di-radical is preferred, i.e. 
10 -CH2CH2CH2-. Specific propylene radicals refer to the particular structure, thus the term, 
propyl-2-ene refers to the group -CH 2 -CH(CH 3 )-. Similar notation is used for other divalent 
alkyl chains such as butylene. 

The term '2-propenyl' refers to the group -CH 2 -CH=CH-. 
The term "aryl" refers to phenyl or naphthyl. 
15 The term "carbamoyl'* refers to the group -C(0)NH 2 . 

The term "halo" refers to fluoro, chloro, bromo or iodo. 

The term "heterocyclyl" or "heterocyclic ring" refers to a 4-12 membered, preferably 

5- 10 membered aromatic mono or bicyclic ring or a 4-12 membered, preferably 5-10 
membered saturated or partially saturated mono or bicyclic ring, said aromatic, saturated or 

20 partially unsaturated rings containing up to 5 heteroatoms independently selected from 
nitrogen, oxygen or sulphur, linked via ring carbon atoms or ring nitrogen atoms where a 
bond from a nitrogen is allowed, for example no bond is possible to the nitrogen of a pyridine 
ring, but a bond is possible through the 1 -nitrogen of a pyrazole ring. Examples of 5- or 

6- membered aromatic heterocyclic rings include pyrrolyl, furanyl, imidazolyl, triazolyl, 
25 pyrazinyl, pyrimidinyl, pyridazinyl, pyridinyl, isoxazolyl, oxazolyl, 1,2,4 oxadiazolyl, 

isothiazolyl, thiazolyl and thienyl. A 9 or 10 membered bicyclic aromatic heterocyclic ring is 
an aromatic bicyclic ring system comprising a 6-membered ring fused to either a 5 membered 
ring or another 6 membered ring. Examples of 5/6 and 6/6 bicyclic ring systems include 
benzofuranyl, benzimidazolyl, benzthiophenyl, benzthiazolyl, benzisothiazolyl, benzoxazolyl, 
30 benzisoxazolyl, indolyl, pyridoimidazolyl, pyrimidoimidazolyl, quinolinyl, isoquinolinyl, 
quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl and naphthyridinyl. Examples of 
saturated or partially saturated heterocyclic rings include pyrrolinyl, pyrrolidinyl, 
morpholinyl, piperidinyl, piperazinyl, dihydropyridinyl, benzodioxyl and dihydropyrimidinyl. 
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This definition further comprises sulphur-containing rings wherein the sulphur atom has been 
oxidised to an S(O) or S(02) group. 

The term "aromatic ring" refers to a 5-10 membered aromatic mono or bicyclic ring 
optionally containing up to 5 heteroatoms independently selected from nitrogen, oxygen or 
5 sulphur. Examples of such "aromatic rings" include: phenyl, pyrrolyl, pyrazolyl, furanyl, 
imidazolyl, triazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyridinyl, isoxazolyl, oxazolyl, 
1,2,4 oxadiazolyl, isothiazolyl, thiazolyl and thienyl. Preferred aromatic rings include phenyl, 
thienylandpyridyl. 

The symbol denotes where the respective group is linked to the remainder of the 

10 molecule. 

For the avoidance of doubt where two groups or integers appear within the same 
definition, for example, -(CH 2 ) S -L-(CH 2 ) S - or R^ 10 NSO 2 N(R 10 )-, then these can be the same 
of different. 

For the avoidance of doubt, where several groups together form a ring, for example: 

h 

15 'the group forms a heterocyclic ring containing 3-7 carbon atoms and one or 

more heteroatoms', then the groups shown cyclises to form a ring, i.e 



R 7 



N-J- 

the component of which are defined by the definitions of the groups which 
form the ring, thus in the above example the ring would include a nitrogen atom. For example 
in Example 5 this group forms a piperazine ring. 

20 The term Ci. 3 perfluoroalkyl refers to a Ci. 3 alkyl chain in which all hydrogens have 
been replaced with a fluorine atom. Examples of Ci. 3 perfluoroalkyl include trifluoromethyl, 
pentafluoroethyl and l-tTifluoromethyl-l,2,2,2-tetrafluoroethyl-. Preferably 
Ci.3perfluoroalkyl is trifluromethyl. 

Examples of Ci^alkyl include: methyl, ethyl, propyl, isopropyl, butyl, fco-butyl, 

25 tert-butyl and 2-methyl-pentyl; example of C^alkylene include: methylene, ethylene and 
2-methyl-propylene; examples of Ci^alkenyl include allyl (2-propenyl) and 2— butenyl, 
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examples of Ci^alkynyl 2-propynyl and 3-butynyl, examples of haloCi^alkyl include 
fluoroethyl, chloropropyl and bromobutyl, examples of hydroxyCi-^alkyl include 
hydroxymethyl, hydroxyethyl and hydroxybutyl, examples of Ci^alkoxy include methoxy, 
ethoxy and butyloxy; examples of Ci^alkoxyCi^alkyl include methoxyethyl, propoxybutyl 
5 and propoxymethyl, examples of Ci-^alkanoyl incude fonnyl, ethanoyl, propanoyl or 
pentanoyl, examples of N-Ci^alkylamino include N-methylamino and N-ethylamino; 
examples of N^-di-Ci^alkylamino include N,N-dimethylaminoethyl, 
N,N-di-methylaminopropyl and N,N-dipropylaminoethyl, examples of HO-C^alkyl-NH 
include hydroxymethylamino hydroxyethylamino and hydroxypropyamino, examples of 

10 HO-C M alkyl-N(Ci^alkyl) include N-methyl-hydroxymethylamino, 

N-ethyl-hydroxyethylamino, and N-propyl-hydroxypropyamino, examples of Ci^alkyl-S(On> 
methylthio, methylsulphinyl, ethylsulphinyl, ethylsulphonyl and propylsulphonyl, include 
examples of arylCi^alkyl include benzyl, phenethyl and phenylbutyl, examples of 
heterocyclylCi^alkyl include pyrrolidin-l-yl ethyl, imidazolylethyl, pyridylmethyl and 

15 pyrimidinylethyl. 

It is to be understood that, insofar as certain of the compounds of the invention may 
exist in optically active or racemic forms by virtue of one or more asymmetric carbon atoms, 
the invention includes in its definition any such optically active or racemic form which 
possesses the property of antagonizing gonadotropin releasing hormone (GnRH) activity. The 

20 synthesis of optically active forms may be carried out by standard techniques of organic 
chemistry well known in the art, for example by synthesis from optically active starting 
materials or by resolution of a racemic form. Similarly, activity of these compounds may be 
evaluated using the standard laboratory techniques referred to hereinafter. 

The invention also relates to any and all tautomeric forms of the compounds of the 

25 different features of the invention that possess the property of antagonizing gonadotropin 
releasing hormone (GnRH) activity. 

It will also be understood that certain compounds of the present invention may exist in 
solvated, for example hydrated, as well as unsolvated forms. It is to be understood that the 
present invention encompasses all such solvated forms which possess the property of 

30 antagonizing gonadotropin releasing hormone (GnRH) activity. 

Preferred compounds of Formula (I), Formula (la) and Formula (lb) are those wherein 
any one of the following apply. 
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Preferably R 1 is selected firom hydrogen or optionally substituted Ci^alkyl. More 
preferably R 1 represents hydrogen or unsubstituted Ci^alkyl. Yet more preferably R 1 
represents hydrogen, methyl, ethyl or te/t-butyl. Most preferably R 1 represents hydrogen. 
Preferably optional substituents on R 1 are independently selected from: optionally 
5 substituted C^alkyl, optionally substituted C 2 ^alkenyl, cyano, nitro, Ci^perfluoroalkyl, 
Ci. 3 perfluoroalkoxy, optionally substituted aryl, optionally substituted arylCi^alkyl, 
R 9 0(CH 2 )v-; R 9 C(0)0(CH 2 V, R 9 OC(0)(CH 2 V, R 1<5 S(On)(CH 2 V, R*R 10 NC(O)(CH 2 ^ or 
halo wherein v is an integer between 0 and 4, and where 2 optional substituents are present 
together they can optionally form a C3-7carbocyclic ring or a heterocyclic ring. 

10 Preferably R 2 is an optionally substituted monocyclic aromatic ring structure. Most 

preferably R 2 represents optionally substituted phenyl. 

Preferably optional substituents on R 2 are independently selected from: optionally 
substituted Ci^alkyl, optionally substituted C^alkenyl, cyano, nitro, Ci_ 3 perfluoroalkyl, 
Ci_3perfluoroalkoxy, optionally substituted aryl, optionally substituted arylCi^alkyl, 

15 R 9 0(CH 2 ) p -, R 9 C(0)0(CH 2 )w-, R 9 OC(0)(CH 2 ) w -, R 16 S(O n )(CH 2 V, R^NCCOXCHa)*-, 
R 9 R 10 N- or halo; wherein w is an integer between 0 and 4 and R 9 and R 10 are as defined 
above. Further preferably the optional substituents on R 2 are independently selected from 
cyano, R^N-, optionally substituted Ci-ealkyi (preferably, C M alkyl, eg, methyl or ethyl), 
optionally substituted C^alkoxy (preferably, Ci^alkoxy, eg, methoxy, ethoxy or terf-butoxy) 

20 or halo (eg, F, Br or CI) wherein R e and R f are independently selected from hydrogen, 
Ci- 6 alkyl or aryl. Yet further preferably optional substituents on R 2 are independently 
selected from methyl, ethyl, methoxy, ethoxy, terf-butoxy, F or CL Most preferably optional 
substituents on R 2 are independently selected from methyl, F or CI. Preferably R 2 bears 1, 2 
or 3 substituents. 

25 Most preferably R 2 represents 




Preferably R 3 is selected from a group of Formula (Ha) Formula (lib), Formula (He) or 
Formula (Ed). Further preferably R 3 is selected from Formula (Ha) or Formula (lib). Most 
preferably R 3 is a group of Formula (lib). 
30 Preferably the group of Formula (HI): 
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Formula (HI) 

is selected from a group of Formula Hl-a; Ill-b; m-c; m-d; m-e; Ill-f, ni-g , m-h, m-i, 
or m-j, m-k or m i; 



o o 

|||-a IN-b lll-c lll-d III-© 

R 24 

K no o*. -,23 



het 



T NC ^ R '"°T* c,^s x 

lll-f lll-g lll-h lll-i Hl-i 

R 2 l R 23a Ff\ R 2 l R 23a 

5 lll-k 111-1 

wherein: 

het represents an optionally substituted 3- to 8- membered heterocyclic ring containing 

from 1 to 4 heteroatoms independently selected from O, N and S; 
R 23 and R 23 * are independently selected from: 
10 (i) hydrogen or optionally substituted Ci^alkyl; or 

(ii) R 23 and R 23 * together with the carbon to which they are attached form an 
optionally substituted 3 to 7-membered cycloalkyl ring; 
R 24 and R 25 are selected from: 

(i) R 24 selected from hydrogen; optionally substituted Ci- 8 alkyl; optionally 
15 substituted aryl; -R d -Ar, where R d represents Ci- 8 alkylene and Ar represents 

optionally substituted aryl; and optionally substituted 3- to 8- membered 
heterocyclic ring optionally containing from 1 to 3 further heteroatoms 
independently selected from O, N and S; and R 25 is selected from hydrogen; 
optionally substituted Ci_ 8 alkyl and optionally substituted aryl; 
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(ii) wherein the group of Formula (IH) represents a group of Formula Hl-a , HI-b or 
ILI-i, then the group NR 24 ^ 25 ) represents an optionally substituted 3- to 8- 
membered heterocyclic ring optionally containing from 1 to 3 further heteroatoms 
independently selected from O, N and S; or 



R 24/ V 

5 (iii) wherein the group of Formula (IH) represents structure m-e, 

represents an optionally substituted 3- to 8- membered heterocyclic ring 
optionally containing from 1 to 4 heteroatoms independently selected from O, N 
andS; 

More preferably the group of Formula (IE) is selected from a group of Formula IH-a , 

io m-g,m-h,m-i,m-j,m-korm-i: 



23a 



5 o o 

lll-a |||-g lll-h lll-i 

C^alkyr H 

111-] lll-k IIM 

wherein R 23 , R 233 , R 24 and R 25 are as defined above. 

Further preferably the group of Formula (HI) is selected from one of the following 
groups: 

R« R« R 12a R\ .R«° R 1 \ ^R 1 ^ 



o ° 

lll-a |||.g lll-h 



* \ R 23a RT\ R\ r- 



15 lll-k lll-l 

wherein R 23 , R Ma , R 24 and R 2S are as defined above. 
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Yet further preferably the group of Formula (HI) is selected from one of the following 
groups: 

Me Me Vv Me Me Vv Me Me w 

Me Me 

. ,0^X1 Me Me 

wherein Me represents methyl. 
5 Yet further preferably the group of Formula (HI) is selected from one of the following 

groups: 

0 o 

Most preferably the group of Formula (III) is: 

Me Me 




Ns 

6 

10 Preferably R 6 and R 6a are independently selected from hydrogen, fluoro, optionally 

substituted Ci^alkyl or R 6 and R 6a taken together and the carbon atom to which they are 
attached form a carbocyclic ring of 3-7 atoms More preferably R 6 and R fa are independently 
selected from hydrogen, unsubstituted Ci^alkyl or R 6 and R 6a taken together and the carbon 
atom to which they are attached form a carbocyclic ring of 3-7 atoms. Yet more preferably R 6 

15 and R 63 are independently selected from hydrogen, methyl or R 6 and R 6a taken together and 
the carbon atom to which they are attached form cyclopropyl. Most preferably R 6 is hydrogen 
and R 6a is methyl. 

Preferably R 7 is selected from: hydrogen or Ci^alkyl. More preferably R 7 is hydrogen 
or methyl. Most preferably R 7 is hydrogen. 
20 When R 8 is heterocyclyl then R 8 is preferably selected from one of the following 

groups: 
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wherein Z is selected from: O, S or NCR 9 ), R 20 is selected form any group within the 
definitions of R 12 and R 13 , and R 9 , R 12 , R 13 and R 14 are as defined above. 

In a further embodiment of the invention when R 8 is heterocyclyl then R 8 is preferably 
5 selected from one of the following groups: 
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wherein Z is selected from: O, S or N(R 9 ) and R 9 , R 12 and R 13 are as defined above. 

When R 8 is aryl or aryl-(C)-aryl optionally substituted by R 12 , R 13 and R 14 , R 8 is 
preferably selected one of the following groups: 




wherein D is selected from group E, group F or a direct bond; 
Preferably R 8 is selected from 

(i) hydrogen, Ci^alkyl, C 2 -6alkenyl, haloCi^alkyl, hydroxy, cyano, Ci^alkylS(On)-, 
-0-R b , Ci^alkoxyCi^alkyl, -C(0)-R b , C(0)0-R b , -NH-C(0)-R b , 

10 N,N-di-Ci^alkylamino, -SCO^NR^ 

where R b and R c are independently selected from hydrogen and Ci^alkyl, and n is 0, 1 
or 2; 

(ii) -(Q)-aryl, optionally substituted by up to 3 groups selected from R 12 , R 13 and R 14 ; 

(iii) C4_ 7 heterocyclyl, optionally substituted by up to 3 groups selected from R 12 , R 13 and 
15 R 14 , 

more preferably selected from: azirinyl, azetidinyl, pyrrolidinyl, pyrazolinyl, 
pyrazolidinyl, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, 
hexahydropyrimidinyl, hexahydropyridazinyl, hexahydrotriazinyl, tetraydrotriazinyl, 
dihydrotriazinyl, tetrahydrofuranyl, dioxolanyl, tetrahydropyranyl, dioxanyl, trioxanyl, 
20 tetrahydrothienyl, 1-oxotetrahydrothienyl, 1,1-dioxotetrahydrothienyl 
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tetrahydrothiopyran, 1-oxotetrahydrothiopyran, 1,1-dioxotetrahydrothiopyran, dithianyl, 
trithianyl, morpholinyl, oxathiolanyl, oxathianyl, thiomorpholinyl, thiazinanyl, 
1-oxo-thiomorpholinyl, 1,1-dioxo-thiomorpholinyl, thiazolidinyl, pyrrolyl, imidazolyl, 
triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, thiazolyl, thiadiazolyl, 
thiadiazinyl, oxazolyl, isoxazolyl, oxadiazolyl, furazanyl, octahydropyrrolopyrrolyl, 
octahydropyrrolopyrrolyl,benzotriazolyl, dihydrobenzotriazolyl, indolyl, indolinyl, 
benzimidazolyl, 2,3-dihydrobenzimidazoly, benzotriazolyl 2,3-dihydro benzotriazolyl 
quinolinyl, isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinozalinyl, 
naphthyridinyl, pteridinyl, benzodioxolyl, tetrahydrodioxolopyrrolyl, l,5-dioxa-9- 
azaspiro[5.5]undecanyl or 8-oxa-3-azabicyclooctanyl; each of which is optionally 
substituted by up to 3 groups selected from R 12 , R 13 and R 14 or 
(iv) C3-7carbocyclyl; optionally substituted by up to 3 groups selected from R 12 , R 13 and 
R 14 ; 

Further preferably R 8 is selected from 

(i) hydrogen, Ci^alkyl, C 2 ^alkenyl, haloCi-ealkyI, hydroxy, cyano, Ci-6alkylS(O n )-, 
-0-R b , Ci^alkoxyC^alkyl, -C(0)-R b , C(0)0-R b , -NH-C(0)-R b , 
N,N-di-C^alkylamino, -S(On)NR b R c 

where R b and R c are independently selected from hydrogen and Ci^alkyl, and n is 0, 
lor 2; 

preferably selected from: hydrogen, methyl, isopropyl, r-butyl, 1-methylethyl, allyl, 
fluoroethyl, hydroxy, cyano, ethylsulphonyl, methoxy, l-methyl-2-methoxyethyl, 
acetyl, t-butoxycarbonyl, acetylamino, dimethylamino, diethylamino, 
(l-methylethyl)amino, isopropylamino or aminosulphonyl; 

(ii) -(Q)-aryl, wherein aryl is optionally substituted by up to 3 groups selected from R 12 , 
R 13 andR 14 ; 

(iii) azetidinyl, furanyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, 
piperazinyl, hexahydropyrimidinyl, morpholinyl, tetrahydrothienyl, 
1,1-dioxotetrahydrothienyl, thiomorpholinyl, 1-oxo-thiomorpholinyl, 
1,1-dioxo-thiomorpholinyl, imidazolyl, triazolyl, thienyl, thiazolyl, isoxazolyl, 
pyridyl, pyrimidinyl, pyrazinyl, tetrahydro-3aH-[l,3]dioxolo[4,5-c]pyrrolyl, 1,5- 
dioxa-9-azaspiro[5.5]undecanyl, 8-oxa-3-azabicyclo[3.2.1]octanyl, benzodioxolyl, 
2,3-dihydrobenzotriazolyl, 1,2-dihydroquinolinyl or octahydropyrrolo[3,4-c]pyrrolyl; 
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each of which is optionally substituted by up to 3 groups selected from R 12 , R 13 and 
R 14 ; or 

(iv) C^carbocyclyl, optionally substituted by up to 3 groups selected from R n , R 13 and 
R"; 

5 Yet further preferably R 8 is selected from 

(i) phenyl optionally substituted by up to 3 groups selected from R 12 , R 13 and R 14 or 
naphthyl; 

(ii) furanyl, tetrahydropyranyl, pyrrolidinyl, piperazinyl, morpholinyl, 
1,1-dioxo-thiomorpholinyl, thienyl, triazolyl, pyridyl, pyrimidinyl, pyrazinyl, 

10 tetrahydro-3aH-[l ,3]dioxolo[4,5-c]pyrrolyl, benzodioxolyl, 1 ,2-dihydroquinolinyl or 

2,3-dihydrobenzotriazolyl; each of which is optionally substituted by up to 3 groups 
selected from R 12 , R 13 and R 14 ;or 

(iii) C3_ 7 carbocyclyl (preferably cyclohexyl or cylopentyl, more preferably cyclohexyl) 
optionally substituted by up to 3 groups selected from R 12 , R 13 and R 14 ;; 

15 Further preferably R 8 is selected from: phenyl, thienyl, pyridyl and benzodioxlyl 

optionally substituted by up to 3 groups selected from R 12 , R 13 and R 14 . 
Most preferably R 8 is 1,3 benzodioxolyl. 

In another embodiment of the invention R 8 is selected from piperidinyl or piperazinyl, 
azetidinyl, imidazolyl and thiazolyl, each of which is optionally substituted by up to 3 groups 

20 selected from R 12 , R 13 and R 14 . 

In a further embodiment of the invention preferably R 8 is selected from hydrogen, 
cyano, Ci^alkyl (more preferably methyl), C 2 ^alkynyl (more prefeably 2-propynyl), 
hydroxyCi^alkyl (more preferably hydroxyethyl), Ci^alkoxyCi^alkyl (more preferably 
methoxyethyl), haloCi- 6 alkyl (more preferably fluoroethyl), Ci^alkanoyl (more preferably 

25 formyl), Ci^alkoxycarbonyl (more preferably butyloxycarbonyl), NJ^-di-Ci^alkylamino 
(more preferably N,N-dimethylaminoethyl and N,N-dimethylaminopropyl), Ci^alkyl-S(O n )- 
(more preferably ethylsulphonyl), cyclopentyl, phenyl, benzyl, cyanophenyl, pyrrolidinyl, 
pyrrolidinylethyl, imidazolyl, imidazolyCi^alkyl (more preferably imidazolylethyl), thiazolyl, 
pyridyl, pyridylCi^alkyl (more preferably pyridylmethyl) or pyrimidyl wherein a phenyl or 

30 heterocyclyl ring is optionally substituted by Ci^alkyl or halo. 

When R 9 and/or R 10 is a component of group G, R 9 and R 10 are preferably 
independently selected from hydrogen, optionally substituted Chalky!, optionally substituted 
aryl, optionally substituted arylCi. 6 alkyl or R 9 and R 10 forms C3-7cycloalkyl or heterocyclyl. 



WO 2004/017961 



PCT/GB2003/003633 



-27- 

Further preferably hydrogen or Csalkyl. Most preferably hydrogen or methyl. Most 
preferably both R 9 and R 10 are methyl. 

When R 9 and/or R 10 is a component of group R 18 , R 9 and R 10 are preferably 
independently selected from hydrogen, optionally substituted Ci^alkyl, optionally substituted 
5 aryl, optionally substituted arylCi_6alkyl or R 9 and R 10 forms C^cycloalkyl or heterocyclyl. 
Further preferably when R 9 is a component of group R 18 , R 9 is preferably heterocyclyl. Most 
preferably pyrrolidinyl, 7-azabicyclo[2.2.11hept-7-yl or. 3-azabicyclo[3.2.2]nonyl. 

Preferably R 17 is hydrogen, hydroxy, cyano or is absent. Most preferably R 17 is absent. 

Preferably R 18 is selected from hydrogen, R^CR 10 )^)-, R 9 C(0)-, R 9 OC(0> or 
10 R^-CCR^ 10 )- wherein R 18a is R^CR 10 )^)-. Further preferably R 9 C(0>. Most 
preferably R 9 C(0)- wherein R 9 is heterocyclyl. 

Preferably A is selected from a direct bond, optionally substituted Ci-salkylene, 
carbonyl or -C(0)-C(R d R d )-, wherein R d is independently selected from a direct bond 
hydrogen and Csalkyl. Further preferably A is selected from Ci-salkylene optionally 
15 substituted with Ci^alkyl, carbonyl or carbonylmethyl. Yet further preferably A is a direct 
bond methylene. Most preferably methylene. 

Preferably B is selected from optionally substituted Ci^alkylene, optionally substituted 
C 3 . 6 alkenylene, -(Ci.saUcyOaa-O-CCusalkyObb, -(Ci. 5 alkyl) a a-C(0)-(C 1 _ 5 alkyl) b b-, 

? 7 , 

X N_B * 

-(CH 2 )si-C(0)N(R 9 )-(CH 2 )s2-, or the group * forms an optionally substituted 

20 C^heterocyclic ring, wherein aa and bb are independently 0 to 1 and, wherein the combined 
length of (Ci. 5 alkyl)aa and (Ci. 5 alkyl) b b is less than or equal to Csalkyl. 

More preferably B is Ci^alkylene, C 3 ^alkenylene ,-(Ci. 5 alkyl)aa-0-(Ci-5alkyl)bb-, 

-(Ci- 5 alkyl) aa -C(0)-(Ci. 5 alkyl)bb-, -(CH 2 ) s i-C(0)N(R 9 )-, or the group ^ forms an 

optionally substituted saturated C^vheterocyclic ring, wherein aa and bb are independently 0 
25 or 1 and wherein the combined length of (Ci_ 5 alkyl) aa , (Ci- 5 alkyl) b b is less than or equal to 
Csalkyl and wherein Ci^alkylene is optionally substituted by hydroxy. 
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Further preferably B is unsubstituted Ci-6alkylene, Cs^alkenylene 

-(Cj.salkyOaa-O-CCi-salkylW, -(Ci. 5 alkyl)aa-C(0)- or the group forms an 

optionally substituted saturated C^heterocyclic ring selected from: azetidinyl, pyrrolidinyl, 
pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, 
5 hexahydropyrimidinyl, hexahydropyridazinyl, hexahydrotriazinyl, tetraydrotriazinyl, 
dihydrotriazinyl, morpholinyl, thiomorpholinyl, thiazinanyl, thiazolidinyl, l,5-dioxa-9- 
azaspiro[5.5]undecanyl or octahydropyrrolopyrrolyl, wherein the optional substituents are 
selected from, cyano, hydroxy, oxo, Chalky!, Ci^alkoxy, Ci^alkanoyl, R 9 OC(0)(CH 2 V, 
R 9 R 10 NC(O)(CH 2 )w~ or halo, wherein w is an integer between 0 and 4 and R 9 and R 10 are as 

10 defined above. Further preferably the optional substituents are selected from: cyano, hydroxy, 
oxo, Ci^alkyl, Ci^alkoxy and Ci^alkanoyl, aa and bb are independently 0 or 1, wherein the 
combined length of (Ci. 5 alkyl) aa and (Ci. 5 alkyl) b b is less than or equal to C 5 alkyl and wherein 
Ci^alkylene is optionally substituted by hydroxy. 

Yet further preferably B is selected from: methylene, ethylene, propylene, propyl-2-ene, 

15 butylene, pentylene, 2-propenyl, propoxy, ethoxyethyl, methylcarbonyl or 
methylcarbonylamino. 

X N_B + 

or the group forms an C^heterocyclic ring selected from: pyrrolidinyl, 

piperidinyl, or piperazinyl, wherein the optional substituents are selected from oxo. 
Most preferably B is selected from ethylene or butylene. 
20 In another embodiment of the invention preferably B is selected from optionally 

x N_B ~*~ 

substituted d^alkylene or the group ^ forms a C 5 -7heterocyclic ring. Preferably 

unsubstituted C.6alkylene or a C 5 . 7 heterocyclic saturated ring. Most preferably methylene, 
ethylene, propylene, butylene or piperazinyl. 

PeferablyG is a direct bond, -O- or -CCR 5 ^ 10 )-. More preferably -C(R 9 R 10 )-. Most 
25 preferably -C(CH 3 ) 2 -. 

Preferably M is -CH 2 -0-. 



WO 2004/017961 



PCT/GB2003/003633 



-29- 

When R 3 is selected from a group of Formula (He) or Formula (Ed) then the group 



R 7 



^ preferably forms an optionally substituted heterocyclic ring containing 4-7 



carbons atoms. 



R 7 



More preferably the group forms an optionally substituted saturated 

5 C4- 7 heteocyclic ring. 

R 7 

Further preferably the group forms an optionally substituted saturated 

G^heteocyclic ring selected from: azetidinyl, pyrrolidinyl, pyrazolinyl, pyrazolidinyl, 
imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, hexahydropyrimidinyl, 
hexahydropyridazinyl, hexahydrotriazinyl, tetraydrotriazinyl, dihydrotriazinyl, morpholinyl, 
10 thiomorpholinyl, thiazinanyl, thiazolidinyl or octahydropyrrolopyrrolyl, wherein the optional 
substituents are selected from oxo. 

R 7 

Further preferably the group forms an optionally substituted saturated 

G^heteocyclic ring selected from: pyrrolidinyl, piperidinyl or piperazinyl, wherein the 
optional substituents are selected from oxo. 

15 Most preferably the group forms an optionally substituted saturated 

C^heteocyclic ring selected from: piperazinyl. 

Preferably K is selected from: -(CH 2 ) S -, -(CH 2 ) s -0-(CH 2 ) s -, -(CH 2 ) s -C(0)-(CH 2 )s-, 

-(CH 2 ) S -N(R 18 )-(CH 2 ) S -, -(CH 2 ) s -C(0)N(R 18 )-(CH 2 V, -(CH 2 ) s -N(R 18 )C(0)-(CH 2 ) s -, 

-(CH 2 ) S -S(0)2N(R 18 ).(CH 2 ) S -, or -(CH 2 ) s -NHS(0) 2 -(CH 2 ) s -, 
20 wherein s is independently selected from 0,1,2,3 or 4, R 18 is selected from hydrogen or 

Ci^alkyl (preferably hydrogen) and the -(CH 2 ) S - group is optionally substituted by hydroxy or 

Chalky!. 
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More preferably K is selected from: -(CH 2 ) S -, -(CH 2 )s-0-(CH 2 ) s -, -(CH 2 )s-C(0)-, 
-C(OHCH 2 ) s -, -(CH 2 ) S -N(R 18 )-, -(CH 2 ) s -C(0)N(R 18 K -(CH 2 ) s -N(R 18 )C(0)-(CH 2 ) !r , 
-(CH 2 ) S -S(0)2N(R 18 )- or -(CH 2 ) s -NHS(0) 2 -, 

wherein s is independently selected from 0,1,2,3 or 4, R 18 is selected from hydrogen or 
5 C^alkyl (preferably hydrogen or methyl) and the -(CH 2 ) S - group is optionally substituted by 

hydroxy or Ci^alkyl. 

More preferably K is selected from: methylene, ethylene, propylene, butylene, oxy, 

2-hydroxypropylene, carbonyl, methylcarbonyl, ethylcarbonyl, (methyl)methylcarbonyl, 

(ethyl)methylcarbonyl, carbonylmethylene, carbonylethylene, ethoxyethylene, amino, 
10 2-hydroxypropylamino, carbonylamino, methylcarbonylamino, 

N-methyl-methylcaibonylamino, aminocarbonyl, methylaminocarbonyl, 

methylaminocarbonylmethyl, propylsulphonylamino or methylaminosulphonyl. 

Further preferably K is selected from: methylene, ethylene, propylene, butylene 

carbonyl, methylcarbonyl or N-methylmethylcarbonylamino. 
15 Most preferably K is selected from: methylcarbonyl and 

N-methylmehtylcarbonylamino. 

Preferably optional substituents on heterocyclyl groups in R 8 , R 9 , R 10 , R 18 and R 19 or on 

heterocyclyl groups formed when R 17 and R 18 together form a heterocyclic ring are selected 

from: optionally substituted Ci_ 6 alkyl, Ci- 6 alkoxy, Ci- 6 alkanoyl, optionally substituted 
20 C 2 . 6 alkenyl, cyano, nitro, Ci- 3 perfluoroalkyl, Ci_ 3 perfluoroalkoxy, optionally substituted aryl, 

optionally substituted arylC^alkyl, R 9 0(CH 2 ) p -, R 9 C(0)0(CH 2 V, R 9 OC(0)(CH 2 V» 

R^SCOnXCH^-, R'R^CCOXCHb)^ or halo; wherein w is an integer between 0 and 4 and 

p, R 9 , R 10 and R 16 are as defined above. 

More preferably optional substituents on R 8 are selected from: cyano, hydroxy, oxo, 
25 nitro, halo, trifluromethyl, Ci^alkyl, Ci^alkoxy, Ci. 4 alkanoyl, R 9 OC(0)(CH 2 ) w -, 

R^R 10 N(CH 2 ) W -, R 9 R 10 NC(O)(CH 2 ) w -, R 9 R 10 NC(O)(CH 2 ) w -, R 9 R 10 NC(O)N(R 9 )(CH 2 ) w -, 

R 9 OC(0)N(R 9 )(CH 2 )w-, or halo, wherein w is an integer between 0 and 4 and R 9 and R 10 are 

selected from: hydrogen, Ci^alkyl, Q^alkylsulphonyl and C 3 -7carbocyclyl. 

Further preferably optional substituents on R 8 are selected from: cyano, hydroxy, oxo, 
30 amino, N,N-diCi^alkyamino, N,N~diCi^alkyaminoCi-4alkyl, N'-Ci. 4 alkylureido, 

N-C 1 _ 4 alkylsulphonylamino, N,N-di-Ci^alkylsulphonylamino, nitro, halo, trifluoromethyl, 

Ci^alkyl, Ci^alkoxy, Ci^alkanoyl, Cl-4alkoxycarbonylamino and 

C3-7carbocyclylcarbonylamino. 
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More preferably optional substituents on R 8 are selected from: cyano, oxo, methyl, 
r-butyl, methoxy, acetyl, amino, N,N-dimethylamino, N'-isopropylureido, 
N'-cyclohexylureido, N-methylsulphonylamino, NJ>T-dimethylsulphonylamino, nitro, chloio, 
fluoro, trifluoromethyl, isopropoxycarbonylamino and cyclopentylcarbonylamino. 
5 Most preferably op tional substituents on R 8 are selected from: methoxy, fluoro, 

methylsulphonylamino and isopropoxycarbonylamino. 

In a further embodiment of the invention optional substituents on R 8 are selected from: 
Ci^alkoxy, fluoro, Ci-4alkylsulphonylamino, Ci^alkanoylamino, C^alkylureido and 
Ci^alkoxycarbonylamino. 
10 In a further embodiment of the invention when R 8 is phenyl then R 8 is preferably 

substituted and when R 8 is a heterocyclic ring R 8 is preferably unsubstituted. 

Preferably the optional substituents on alkyl, alkenyl, alkynyl, cycloalkyl and aryl 
groups are independently selected from Ci^alkyl, Ci^alkoxy, C3_7cycloalkyl, optionally 
substituted aryl, optionally substituted arylCi^alkyl, hydroxy, oxo, cyano, Ci^alkoxy, halo 
15 (preferably fluoro), R 16 S(O n )(CH 2 ) w -, R 9 OC(0)-, optionally substituted arylCi- 3 alkoxy 
wherein R 9 is as defined above. 

Preferably the optional substituents on optionally substituted aryl and arylCi. 6 alkyl 
groups are selected from: optionally substituted Ci^alkyl, optionally substituted C2-6alkenyl, 
cyano, nitro, halo (preferably fluoro), Ci- 3 perfluoroalkyl, Ci_ 3 perfluoroalkoxy, optionally 
20 substituted aryl, optionally substituted arylCi^alkyl, R 9 0(CH 2 ) p -, R 9 C(0)0(CH 2 )w-, 

R 9 OC(0)(CH 2 ) w -, R 16 S(On)(CH 2 ) w -, R 9 R 10 NC(O)(CH 2 ) w - or halo; wherein w is an integer 
between 0 and 4 and n, R 9 and R 10 are as defined above. 

In preferences for heterocyclyl in R 8 the nitrogen atoms contained in R 8 heteroaromatic 
rings exist either as drawn or, where chemically allowed, in their oxidised (N— »0, N-OH) 
25 state. 

Where optional substitution is mentioned at various places the optional substituents also 
comprise the following definition which refers to one, two, three or more optional 
substituents. Unless otherwise indicated above (i.e., where a list of optional substituents is 
specifically listed within a definition), each substituent can be independently selected from 
30 Ci.galkyl (eg, C 2 _6alkyl, and most preferably methyl, ethyl or ten-butyl); C 3 -scycloalkoxy, 
preferably cyclopropoxy, cyclobutoxy or cyclopentoxy; Ci_6alkoxy, preferably methoxy or 
C 2 ^alkoxy; halo, preferably CI or F; Hal 3 C-, Hal 2 CH-, HalCH 2 -, Hal 3 CO~, Hal 2 CHO or Hal 

CH 2 0, wherein Hal represents halo (preferably F); R g CH 2 0-, R b C(0)N(R)-, R h S0 2 N(R)- or 
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R g -R b N-, wherein R 8 and R h independently represent hydrogen or Ci_ 8 alkyl (preferably 
methyl or C 2 -6alkyl or C 2 ^alkyl), or R^R 1 ^- represents an optionally substituted C^, 
preferably C3-6, heterocyclic ring optionally containing from 1 to 3 further heteroatoms 
independently selected from O, N and S; hydrogen; or R k C(0)0- or R^O)-, R k representing 

5 hydrogen, optionally substituted phenyl or Ci^alkyl (preferably methyl, ethyl, wo-propyl or 
te/t-butyl). For optional substitution of the heterocyclic ring represented by R^R 1 ^-, at least 
one (eg, one, two or three) substituents may be provided independently selected from 
C^alkyl (eg, C 2 ^alkyl, more preferably methyl); phenyl; CF3O-; F 2 CHO-; Ci-galkoxy, 
preferably methoxy, ethoxy or C 3 ^alkoxy; Ci- 8 alkoxyC(0), preferably methoxycarbonyl, 

10 ethoxycarbonyi, terr-butoxycaibonyl or C3-6alkoxyC(0)s phenoxycarbonyl; phenoxy; 

Ci_ 8 alkanoyl, preferably acetyl, ethanoyl or C 3 -6alkyanoyl; carboxy; Ci. 8 alkylS(Onn) wherein 
nn is an integer between 0 and 2, preferably methylthio, ethylthio, C^alkylthio, 
methylsulphinyl, ethylsulphinyl, C 3 - 6 alkylsulphinyl, methylsulphonyl, ethylsulphonyl or 
C^alkylsulphonyl; hydroxy; halo (eg, F, CI or Br); R m R n N- where R m and R n are 

15 independently hydrogen or Ci. 6 alkyl (preferably Qwalkyl, more preferably methyl, most 
preferably R m =R n =methyl); and nitro. 

According to a further aspect of the invention there is provided a compound of 
Formula (lb) 




Formula (lb) 

wherein: 

R 1 represents hydrogen or unsubstituted C^aUcyl; 

R 2 represents optionally substituted phenyl; 

R 3 is selected from a group of Formula (Ha) to Formula (Ed): 




Formula (Ha) Formula (lib) 
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f ■ f 

n-j-k-r" 6 j^-j-k-r" 

Formula (He) Formula (Ed) 
R 5 is selected from a one of a group of Formula JJI-a to EQ-I: 

O O 

lii-a lll-b III-c lll-d lll-e 



N ^ R\/ R \ ,R- R \ R \ R Z3a 

O o 
IH-f lll-g IH-h lll-l lll-j 



r25 /O^X^ r25 /N^X o ^ 

lll-k IIM ; 

5 wherein: 

het represents an optionally substituted 3- to 8- membered heterocyclic ring containing 

from 1 to 4 heteroatoms independently selected from O, N and S; 
R 23 and R 23 * are independently selected from: 

(i) hydrogen or optionally substituted Ci-galkyl; or 
10 (ii) R 23 and R 23 * together with the carbon to which they are attached form an 

optionally substituted 3 to 7-membered cycloalkyl ring; 
R 24 and R 25 are selected from: 

(i) R 24 selected from hydrogen; optionally substituted Ci_ 8 alkyl; optionally 

substituted aryl; -R d -Ar, where R d represents Ci-galkylene and Ar represents 
15 optionally substituted aryl; and optionally substituted 3- to 8- membered 

heterocyclic ring optionally containing from 1 to 3 further heteroatoms 
independently selected from O, N and S; and R 25 is selected from hydrogen; 
optionally substituted Ci- 8 alkyl and optionally substituted aryl; 
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10 



15 



20 



25 



(ii) wherein the group of Formula (HI) represents a group of Formula IQ-a , Hl-b 
or Ill-i, then the group NR^-R 25 ) represents an optionally substituted 3- to 8- 
membered heterocyclic ring optionally containing from 1 to 3 further 
heteroatoms independently selected from O, N and S; or 



(iii) wherein the group of Formula (III) represents structure Ill-e, 

represents an optionally substituted 3- to 8- membered heterocyclic ring 
optionally containing from 1 to 4 heteroatoms independently selected from O, 
NandS; 

R 6 and R 6a are independentiy selected from hydrogen, fluoro or optionally substituted 
Ci^alkyl. 

R 7 is selected from: hydrogen or d^alkyl; 
R 8 is selected from 

(i) hydrogen, Ci^alkyl, C^alkenyl, haloCi^alkyl, hydroxy, cyano, Ci^alkylS(O n )-, 

-0-R b , C M alkoxyCi. 4 alkyl, -C(0)-R b , C(0)0-R b , -NH-C(0)-R b , 
N,N-di-Ci-4alkylamino or -S(On)NR b R c 

where R b and R c are independendy selected from hydrogen and Ci^alkyl, and n is 
0, 1 or 2; 

(ii) -aryl, , optionally substituted by up to 4 substituents selected from R 12 , R 13 and R 14 ; 

(iii) C4_ 7 heterocyclyl, optionally substituted by up to 4 substituents selected from R 12 , 
R 13 and R 14 ; or 

(iv) C 3 . 7 carbocyclyl, , optionally substituted by up to 4 substituents selected from R 12 , 
R^andR 14 ; 

R 9 and R 10 are independently selected from: hydrogen, hydroxy, optionally substituted 
Ci-6alkyl, optionally substituted aryl, optionally substituted arylCi^alkyl, an optionally 
substituted carbocyclic ring of 3-7 atoms, optionally substituted heterocyclyl, optionally 
substituted heterocyclylCi_6alkyl or R 9 and R 10 taken together can form an optionally 
substituted ring of 3-9 atoms or R 9 and R 10 taken together with the carbon atom to 
which they are attached form a carbonyl group; 

R 12 is selected from: hydrogen, hydroxy, R 17 R 18 N(CH 2 )cc-> R 17 R 18 NC(0)(CH 2 )cc-, 
optionally substituted C^alkyl- C(0)N(R 9 )(CH 2 ) cc -, optionally substituted 
Ci^alkyl-SO^OK 9 )-, optionally substituted aryl-S0 2 N(R 9 )-, 

Ci. 3 perfluoroalkyl-S0 2 N(R 9 )-; optionally substituted Ci^alkyl-N(R 9 )S0 2 -, optionally 
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substituted aryl-N(R 9 )S0 2 -, Ci^perfluoroalkyl-NCR^SOr optionally substituted 
Ci^alkanoyl-N(R 9 )S0 2 -; optionally substituted aryl-C(0)N(R 9 )S0 2 -, optionally 
substituted Ci^alkyl-SCOn) -, optionally substituted aryl-S(On) - , Ci. 3 perfluoroalkyl-, 
Ci. 3 perfluoroalkoxy, optionally substituted d^alkoxy, carboxy, halo, nitro or cyano; 
5 R 13 and R 14 are independently selected from: hydrogen, hydroxy, oxo, optionally 
substituted Ci^alkyl, optionally substituted Ci^alkanoyl, optionally substituted 
C 2 ^alkenyl, cyano, nitro, Ci_ 3 perfluoroalkyl-, Ci. 3 perfluoroalkoxy, optionally 
substituted aryl, optionally substituted arylCi^alkyl, R 9 0(CH 2 ) s -, R 9 (0)0(CH 2 )s-, 
R 9 OC(0)(CH 2 )s-, R 16 S(O n )(CH 2 ) s -, R 9 R 10 NC(O)(CH 2 ) s - or halo;A is selected from 
10 optionally substituted Ci- 5 alkylene, carbonyl or -C(0)-C(R d R d )-, wherein R d is 

independently selected from hydrogen and Ci. 2 alkyL; 
R 17 is independently selected from: hydrogen, hydroxy, cyano or optionally substituted 
Ci. 6 alkyl; 

R 18 is a group of formula R 18a -C(R 9 R 10 )<M- wherein R 18a is selected from: R^OCCO)-, 
15 R^^CCO)-, R 5 ^ 10 ]*-, R 9 C(0)-, R 9 C(0)N(R 10 )-, R 9 R 10 NC(O)-, R^^CXOJNCR 10 )-, 

R 9 S0 2 N(R 10 )-, R 9 R 10 NSO2N(R 10 )-, R 9 C(0)0-, R 9 OC(0)-, R^^CCOP-, R 9 0-, 
R 9 S(Oa)-, R 9 R 10 NS(O n ) hydrogen, optionally substituted Ci^alkyl, optionally 
substituted heterocyclyl; 

or R 17 and R 18 when taken together form an optionally substituted carbocyclic ring of 3- 
20 7 atoms or optionally substituted heterocyclyl; 

R 19 is selected from: hydrogen, optionally substituted Chalky, optionally substituted aryl, 
optionally substituted arylC^alkyl, optionally substituted C 3 . 7 cycloalkyl, optionally 
substituted heterocyclyl or optionally substituted heterocyclylCi- 6 alkyl; 

R 7 



B is selected from optionally substituted Ci^alkylene or the group forms an 

25 optionally substituted G^heterocyclic ring, wherein the optional substituents are 

selected from R 12 , R 13 and R 14 ; 
R 7 

the group preferably forms an optionally substituted heterocyclic ring 

containing 4-7 carbons atoms, wherein the optional substituents are selected from R 12 , 
R 13 andR 14 ; 
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K is selected from: a direct bond, -(CH 2 )si-, -(CH 2 )s2-0-(CH 2 )s-, -(CH 2 ) s i-C(0)-(CH 2 ) S 2-, 
-(CH^-SCOnHCH^-, -(^WNCR^HCHaW, -(CHa^-CCONOR^CCHa)^, 
-(^si-NCR^CCOXCHz)^, -(Wsa-NCR^CCONCR^C^sz^ 
<CH 2 )si'OC(Oy(CH 2 )^, -(CH2) s i-C(0)0-(CH 2 )s2-, -(C^^-NCR^C^O-CCHaW, 
5 -(CHa^-OC^NCR^-CCHak-, -(CH^i-OS^nMCH,)^ or 

-(CH 2 ) s i-S(On)-0.(CH 2 ) S 2-, -(^si-SCO^NCRVCCHa)^-, 
-(CH 2 )si-N(R 9 )S(0) 2 -(CH2) fi 2-; wherein the -(CH 2 ) s i- and -(CH 2 )s2- groups are 
independently optionally substituted by hydroxy, fluoro, cyano, carbamoyl, Ci^alkyl 
and Q^alkoxy, 
10 n is an integer from 0 to 2; 

si and s2 are independently selected from an integer from 0 to 4, and 
sl+s2 is less than or equal to 4; 

or a salt, pro-drug or solvate thereof. 

According to a further aspect of the invention there is provided a compound of Formula 

15 (Ic) 

p3 



R 5 ^ 



Formula (Ic) 

wherein 

R 3 is selected from a group of Formula (Ha) or Formula (lib): 
R 7 R 7 



N-B-R 8 6 N-B-R 8 



20 

Formula (Ha) Formula (lib) 

and R 1 , R 2 , R 5 , R 6 , R 6a , R 7 , R 8 , A, B and M are as defined above; 
or salt, solvate or pro-drug thereof. 

A further preferred group of compounds of the invention comprises a compound of 
25 Formula (Ic), wherein: 

A is optionally substituted Ci_5alkylene; 
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B is selected from optionally substituted Ci^alkylene or the group 



forms a 



ring containing Cs^heterocyclic ring; 
M is -CH2-O-; 
R 1 is hydrogen or Ci^alkyl; 
5 R 6 and R 6a , are independently selected from hydrogen and optionally substituted Ci^alkyl; 
R 7 is selected from: hydrogen or Ci^alkyl; 

R 8 is selected from hydrogen, cyano, Ci^alkyl, haloCi^alkyl, C 2 ^alkynyl, Ci. 6 alkanoyl, 
Ci^alkoxyCi^alkyl, Ci. 6 alkoxycarbonyl, N,N-di-C M alkylamino, aryl, arylCi^alkyl, C 3 . 
vcycloalkyl, C3-7cycloalkylCi-$alkyl, heterocyclyl, heterocyclylCi^alkyl, or 
10 heterocyclylcarbonylCMalkyl wherein aryl and heterocyclyl rings are optionally 

substituted by cyano and Ci^alkyl; and 
R 2 and R 5 ; are as defined above 
or salt, solvate or pro-drug thereof. 

A further preferred group of compounds of the invention comprises a compound of 
15 Formula (Ic), wherein: 

A is optionally substituted d-salkylene; 



ring containing Cs^heterocyclic ring; 
R 1 is hydrogen or Chalky!, preferably hydrogen; 
20 R 2 is an optionally substituted monocyclic aromatic ring structure, preferably optionally 
substituted phenyl, most preferably 3,5-dimethylphen-l-yl; 



R 5 is a group of Formula (HI) wherein the group of Formula (EQ) is selected from a group 
of Formula IH-a; IH-b; III-c; BDE-d; IH-e; HI-f, Hl-g , EI-h, IH-I, IH-j, BDE-k and 
m-1; 



X 




B is selected from optionally substituted Ci^alkylene or the group 



forms a 
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H n o oh 

lll-a lll-b lll-c lll-d lll-e 

«- ^ NC >^ ^y^- 

lll-f lll-g lll-h lll-i III-] 



R \ R* a R 2 ; R Ma 



lll-k lll-I 

wherein R 23 , R 233 , R 24 and R 25 are as defined above, preferably the group of 
Formula (EI) is selected from (Ill-a), (m-g) and (Hl-h); 
R 6 and R 6a , are independently selected from hydrogen and optionally substituted Ci^alkyl; 
5 R 7 is selected from: hydrogen or Ci^alkyl; 

R 8 is selected from hydrogen, cyano, Ci^alkyl, haloCi_$alkyl, C^alkynyl, C^alkanoyl, 
Ci^alkoxyCi^alkyl, Ci_6alkoxycarbonyl,N,N-di-Ci^alkylamino, aryl, arylCi^alkyl, 
C3. 7 cycloalkyl, C3_7cycloalkylCi^alkyl, heterocyclyl, heterocyclylCi^alkyl, or 
heterocyclylcarbonylCi^alkyl wherein aryl and heterocyclyl rings are optionally 
10 substituted by cyano and Ci^alkyl; and 
R 2 , and R s ; are as defined above 
or salt, solvate or pro-drug thereof. 

A further preferred group of compounds of the invention comprises a compound of 
Formula (Id): 



15 





? 7 




r 




-A 




— R 2 






B' 





WO 2004/017961 



PCT/GB2003/003633 



-39- 

Formula (Id) 

Wherein R 1 , R 2 , R 5 ; R 7 , R 8 , A, B and M are as defined above 
or salt, solvate or pro-drug thereof. 

A yet further preferred group of compounds of the invention comprises a compound of 
5 Formula (lb), (Ic) or (Id) wherein: 

R 5 is a group of Formula (HI) wherein the group of Formula (IH) is a group of 
formula Ilia: 




Ilia 

wherein R 23 , R 23 *, R 24 and R 25 are as defined above; 
10 or a salt, pro-drug or solvate thereof. 

According to a further aspect of the invention there is provided a compound of Formula 
(I) or Formula (la), or salt, solvate or pro-drug thereof, wherein R 3 is selected from a group 
of Formula (He) or Formula (Ed) and R 1 , R 2 and R 5 are as defined above. 

According to a further aspect of the invention there is provided a compound of Formula 
15 (I) or Formula (la), or salt, solvate or pro-drug thereof, wherein R 3 is selected from a group 
of Formula (He) or Formula (IK) and R\ R 2 and R s are as defined above. 

According to a further aspect of the invention there is provided a compound of 
Formula (I) or Formula (la), or salt, solvate or pro-drug thereof, wherein R 3 is selected from 
a group of Formula (Ha), Formula (He) or Formula (Ee) and R 1 , R 2 and R 5 are as defined 
20 above. 

According to a further aspect of the invention there is provided a compound of 
Formula (I) or Formula (la), or salt, solvate or pro-drug thereof, wherein R 3 is selected from 
a group of Formula (Kb), Formula (Hd) or Formula (IK) and R 1 , R 2 and R 5 are as defined 
above. 

25 Particularly preferred compounds according to the present invention are wherein the 

compound is selected from: 
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2-[3-(2,2-dimethyl-3^)XO-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy>-5-(3,5- 
dimethylphenyl>lH-pyrazol^yl]-AT-[2-(l,3-benzodioxol-5- 

yl)ethyl]-(2S)-propylamine; 
2-[3-(2^-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

5 dimethylphenyl)-l#-pyrazol^y^ 

2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-ltf-pyrazol^ 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-lH-pyrazol^y 
10 2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-l//-pyrazoM^ 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)- lH-pyrazol-4-yl]-iV- 
[2K43-trifluoromethylphenyl)ethyl]K2S>propylamine; 
15 2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 
dimethylphenyl)-lH-pyrazol-4-y^ 
2-[3-(2>dimethyl-3-oxo-3-{azabicyclo[2.2J]heptan-7-yl}propoxy)-5-(3,5- 

cttmethylphenyl)-lH-py^^ 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

20 dimethylphenyl>lff-p^ 

2-[3-(2,2-dimethyl-3-oxo-3- { azabicyclo[2.2. l]heptan-7-yl }propoxy)-5-(3,5- 

dimethylphenyl)-ltf-pyrazol^^^^ 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-lif-pyrazol-4-yl]-iV- 
25 [2-(3,4-difluorophenyl)ethyl]-(2S)-propylamine; 

2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-lff-pyrazol-4-yl]-iV- 
[2-(4-isopropylureidophenyl)ethyl]-(2S)-propylamine; 
2-[3-(2,2-dimethyl-3-oxo-3-{ azabicyclo[2.2. l]heptan-7-yl }propoxy)-5-(3,5- 
30 dimethylphenyl)-ltf-pyraz^^ 

{azabicyclo[2.2.1]heptan-7-yl}propoxy)-^^ 

iV-[2~(4-{cyclopentylcarbonylamino}phenyl)ethyl]-(2S)-propylaiiune; 
[2K4-methylsulphonylanunophenyl)ethyl]-(2S)-propylamine; 
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2-[3-(2,2^methyl-3K)xo-3<{azabicyclo[2.2J]heptan-7-yl}propoxy)-5-(3,5- 
dimethylphenyl>lJ^-pyrazol-4-yl]-N- 

[2-(4-{isopropoxycarbonylamino}phenyl)ethyl]-(2S)-propylamine; 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 
5 dimethylphenyl)-l//-pyrazol-4-yl]-N- 

[2-(4-{cyclohexylureido}phenyl)ethyl]-(2S)-propylamine; 
2-[3-(2,2-dimethyl-3-oxo-3- { azabicyclo[2.2. l]heptan-7-yl }propoxy)-5-(3,5- 
dimethylphenyl>lH-pyrazol^yl]-/^-[2-(l-methyl-2-oxo-l,2- 
dihydroquinolin-6-yl)ethyl]-(2S>propylamine; 

10 3-[2,2-dimethyl-3^xo-3-(azabicy^ 

pyra2ol^yl]-^[2^3-methoxyphenyl)ethyl]<2S)-propylamine; and 

2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo^ 

lH-pyrazol^yl]-iV-[2-(13-benzodioxol-5-yl)ethyl]<2S)-propylam 

or a salt, pro-drug or solvate thereof. 
15 More particularly preferred compounds according to the present invention are wherein 

the compound is selected from: 

2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-lH-pyrazol-4-yl]-iV-[2-(l,3-benzodioxol-5- 
yl)ethyl]-(2S)-propylamine; 
20 2-[3-(2,2-dimethyl-3-oxo-3-{azabi 
dimethylphenyl)-lH-pyraz^^^ 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-lH-pyrazol-4^ 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 
25 dimethylphenyl)-lH-pyrazol-4-yl]-iV-[4-(4-methoxyphen 

2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)-lH-pyrazol-4-yl]-iV- 

[2-(43-trifluoromethylphenyl)ethyl]-(2S)-propylamine; 
2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

30 dtaethylphenyl)-lH-pyrazoM^^ 

2-[3-(2 > 2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5~ 

dimethylphenyl)-ltf-pyrazol-4-^ 
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2-[3-(2,2-dimethyl-3^xo-3-{azato^ 

dimethylphenylH#-pyr^ 
2-[3-(2,2^iimethyl-3^xo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 

dimethylphenyl)- l//-pyrazol-4-yl]-iV- 
5 [2K4-methylsulphonylaminophenyl)ethyl]-(2S)-propylamine; and 

2- [3 -(2 ,2-dime thy 1-3 -oxo-3 - { azabicyclo[2.2.2]oct-2-yl }propoxy)-5-(3,5-dimethylphenyl)- 
W-pyrazol-4-yl]-N-[2-(l,3-benzo&^ 
or a salt, pro-drug or solvate thereof. 

Most preferred compounds according to the present invention are wherein the 
10 compound is selected from: 

2-[3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3,5- 
dimethylphenylJ-l/Z-pyrazol^-yll-iV-P-Cl^-benzodioxol-S- 
yl)ethyl]-(2S)-propylamine; and 
2-[3<2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.2]oct-2-yl}propoxy)-5-(3,5-dimethylphen 

15 l#-pyrazol-4-yl]-AK2-(l,3-te^ 
or a salt, pro-drug or solvate thereof. 

In another embodiment of the invention preferred compounds according to the present 
invention are wherein the compound is selected from: 

2-[3-(2,2-dimethyl-3-oxo-3-pyiroUdin-l-ylpropoxy)-5-(3,5-dimethylphenyl>lH- 
20 pyrazol-4-yl]-i\T-(2-pyridin-4-ylethyl)ethanainine; 
2-[3-(2,2-dimethyl-3-oxo-3-pyrrolidin^ 

pyrazol-4-yl]-iV-(2-pyridin-4-ylbutyl)ethanamine; 
2-[3-(2,2-dimethyl-3-oxo-3-(7-azabicyc^ 

dimethylphenyl)-lH-pyrazol-4-yl]-N-^ and 
25 2-[3-(2,2-dimethyl-3-oxo-3-(7-azab^ 

dimethylphenyl)-l#-pyrazol-4-yl]^ 
or a salt, pro-drug or solvate thereof. 
The compounds of Formula (I) may be administered in the form of a pro-drug which is 
broken down in the human or animal body to give a compound of the Formula (I). Examples 
30 of pro-drugs include in-vivo hydrolysable esters of a compound of the Formula (I). 

Various forms of pro-drugs are known in the art. For examples of such pro-drug derivatives, 
see: 
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a) Design of Prodrugs, edited by KL Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K Widder, et al. (Academic Press, 
1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and H. 

5 Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 1 13- 

191 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and 

e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). 

10 An in- vivo hydrolysable ester of a compound of the Formula (I) containing a 

carboxy or a hydroxy group is, for example, a pharmaceutically-acceptable ester which is 
hydrolysed in the human or animal body to produce the parent acid or alcohol. Suitable 
pharmaceutically-acceptable esters for carboxy include Q^alkoxymethyl esters for example 
methoxymethyl, Ci^alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl 

15 esters, Cs-gcycloalkoxycarbonyloxyCi. ealkyl esters for example 

1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters, for example 5-methyl-l,3- 
dioxolen-2-onylmethyl; and Ci^alkoxycarbonyloxyethyl esters. 

An in- vivo hydrolysable ester of a compound of the Formula (I) containing a 
hydroxy group includes inorganic esters such as phosphate esters (including phosphoramidic 

20 cyclic esters) and oc-acyloxyalkyl ethers and related compounds which as a result of the in- 
vivo hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of 
cc-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. 
A selection of in-vivo hydrolysable ester forming groups for hydroxy include alkanoyl, 
benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give 

25 alkyl carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to 
give carbamates), dialkylaminoacetyl and carboxyacetyl. 

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for 
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 

30 hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition a suitable pharmaceutically-acceptable salt of a compound of the invention which is 
sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an 
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organic base which affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, trimethylamine, piperidine, moipholine or 
tris-(2-hydroxyethyl)amine. 

The compounds of Formula (I) can be prepared by a process comprising a step selected 
5 from (a) to (h) as follows, these processes are provided as a further feature of the invention:- 
(a) Reaction of a compound of formula XXXII with a compound of formula L 2 -R s> to form 

a compound of Formula (I), 

X 1 H R 5 P 3 

Tf> ' ""T^ 

XXXII Formula (I) 

B 6a R 6a 



R— WN 



wherein X 1 is selected from: ^ ; L 1 is a displaceable 



10 group; and 



? 7 R 7 R 22 

N-B-R 8 t '_j_ K _ R » and A-ri" 



H H 1 

H-R 5 ' is selected from: H ; 

(b) Reaction of a compound of formula XXXIII with a compound of formula H-R s " to 

form a compound of Formula (T), 

L 2 — R 5 " 





XXXIII Formula (I) 

/ H . NL-A-NH 

15 wherein X 2 is selected from: ^ ; L 2 is a displaceable 

group and R 7a is selected from the definition of R 7 or R 22 above, and 
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L 2 -R s " is selected ftom: B— R 8 , L 2 -J-K-R 8 and L 2 -R 21 

(c) For compounds of Formula 00 wherein R 3 is a group of Formula (Ha), (Eb), (He) or 
(Ed) and R 7 is other than part of a heterocyclic ring or hydrogen, reaction of a 
compound of Formula (I) wherein R 3 is a group of Formula (Ha), (lib), (He) or (Ed) and 

5 R 7 is hydrogen with a group of formula L 3 -R 7a , wherein R 7a is as defined above for R 7 

with the exclusion of hydrogen and L 3 is a displaceable group; 

(d) For compounds of Formula (I) wherein R 3 is a group of Formula (He) or (Ef) and R 21 is 
other than hydrogen, reaction of a compound of Formula (I) wherein R 3 is a group of 
Formula (He) or (Ef) and R 21 is hydrogen with a group of formula L 4 -R 21a , wherein 

10 R 21a is as defined above for R 21 with the exclusion of hydrogen and L 4 is a displaceable 

group; 

(e) For compounds of Formula (I) wherein R 3 is a group of Formula (He) or (Ilf) and R 22 is 
other than hydrogen, reaction of a compound of Formula (I) wherein R 3 is a group of 
Formula (He) or (Of) and R 22 is hydrogen with a group of formula L 5 -R 22a , wherein 

15 R 22a is as defined above for R 22 with the exclusion of hydrogen and L s is a displaceable 

group; 

(f) For compounds of Formula (I) wherein R 3 is a group of Formula (He) or (Ed) and 

R 7 

the group together forms an optionally substituted nitrogen-containing 

heterocyclic ring containing 4-7 carbons atoms, reaction of a compound of Formula 
20 XXXIVa or XXXIVb, with a compound of Formula L 6 -K-R 8 , wherein L 6 is a 

displaceable group 




N — H 




XXXIVa XXXIVb 

(g) For compounds of Formula (I) wherein R 3 is a group of Formula (He) or (Ed), reaction of 
a compound of Formula XXXVa or XXXVb, with a compound of Formula L 7 -K"-R 8 , 
25 wherein L 7 is a displaceable group, and wherein the groups K' and K" comprise groups 

which when reacted together form K, 
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XXXVa XXXVb ; 

(h) reaction of a compound of Formula XXXVI with an electrophillic compound of the 
formula L 8 -R 5 , wherein L 8 is a displaceable group 




xxxvi 

5 and thereafter if necessary: 

i) converting a compound of the Formula (I) into another compound of the Formula (I); 

ii) removing any protecting groups; 

iii) forming a salt, pro-drug or solvate. 

Specific reaction conditions for the above reations are as follows: 
10 Process a) Compounds of formula XXXII and H-R 5 ' can be coupled together in the 
presence of an organic base (such as DIPEA [di-isopropylethylamine]) or an inorganic base 
(such as potassium carbonate) base, in a suitable solvent such as DMA or DMF, at a 
temperature from room temperature and 120°C. Suitable displaceable groups include: a 
halide, such as chloro, or a methane sulphonate or toluene sulphonate; 
15 Process b) Compounds of XXXHI and L 2 -R 5 " can be coupled together in the presence of 
an organic base(such as DIPEA) or an inorganic base (such as potassium carbonate), in a 
suitable solvent such as DMA or DMF, at a temperature from room temperature to 120°C. 
Suitable displaceable groups include: a halide, such as chloro, or a methane sulphonate or 
toluene sulphonate, 

20 alternatively if L 2 is a hydroxy group then the L 2 -R 5 " ;can be reacted with a compound of 
formula XXXHI under Mitsunobu reaction conditions; 

Process c, d> e and f) Reaction conditions to facilitate these reactions can be using 

(i) alkylation reaction conditions or (ii) acylation reaction conditions: Examples of said 

conditions include: 

25 (i) alkylation reaction conditions - the presence of an organic base(such as DIPEA) or an 
inorganic base (such as potassium carbonate), in a suitable solvent such as DMF, DMA, 
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DCM, at a temperature from room temperature to 120°C. Suitable displaceable groups 
include: a halide, such as chloio, methane sulphonate or toluene sulphonate; 
(ii) acylation reaction conditions - presence of organic base, such as triethylamine, 

temperature 0°C to 50-60°C in a suitable solvent such as DCM. Suitable displaceable 
5 groups include an acylchloride or an acid anhydride, 

Process g) The skilled man would be familiar with a variety of reaction conditions and 
values for K* and K", which when reacted together would form the group K, examples of 
said conditions and values for K' and K" include: 

(i.) For compounds of Formula (I) where Kis-( CH 2 ) s i-N(F?)C(0)-(CH 2 )s2- 
10 these can be prepared by reacting a compound where K* is -(CH 2 ) s i-N(R 9 )H with a 

carboxylic acid for formula HOOC-(CH 2 ) s2 -R 8 to form the amide. Coupling of 
amino groups with carboxylic acids are well known in the art and can be facilitated 
by a number of chemical reactions using an appropriate coupling reagent. For 
example a carbodiimide coupling reaction can be performed with EDC1 in the 
15 presence of DMAP in a suitable solvent such as DCM, chloroform or DMF at room 

temperature; 

(ii.) For compounds of Formula (I) where Kis-( CH 2 ) s i- C(0)N(I^) -(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH 2 ) s i-COOH with an 
amine of the HN(R 9 )-(CH 2 ) S 2-R 8 to form the amide. Methodology is identical to 

20 processes described in (i) above in this section; 

(iii.) For compounds of Formula (I) wtiere K is -( CH 2 ) sl - N(R 9 )C(0)0 -(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH 2 ) s i-N(R 9 )H with a 
chloroformate of formula ClC(0)0--(CH 2 )s2-R 8 in a suitable solvent, such as DCM 
or chloroform, in the presence of a base, such as Af-methylmorpholine, pyridine or 

25 triethylamine, at a temperature between -10°C and 0°C; 

(iv.) For compounds of Formula (I) where K is -( CH 2 ) sl - OC( 0)N(R 9 -(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH 2 ) s i-OC(0)Cl with a 
compound of formula HN(R 9 )-(CH 2 )s2-R 8 . Methodology is identical to processes 
described in (iii) above in this section; 

30 (v.) For compounds of Formula (I) where K is -f CH 2 ) sl -N(R 9 )S(p 2 y(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH^si-NOR 9 )!! with a 
sulphonyl chloride of formula ClS(0 2 )-(CH 2 )s2-R 8 in the presence of a base, such as 
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triethylamine or pyridine, in a suitable solvent such as chloroform or DCM at a 
temperature between 0°C and room temperature; 

(vi.) For compounds of Formula (I) where K is -(CH 2 ) s2 -S(0 2 )N(I^) -(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH 2 )si-S(02)Cl with a 
5 compound of HNOR^CH^-R 8 . Methodology is identical to processes described 

in (v) above in this section 

(vii.) For compounds of Formula (I) wJiere K is -(CH 2 ) s2 - N(R 9 ) ~(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH 2 ) s i-L n with a 
compound of formula HNOR^-CCH^-R 8 , wherein L 11 is a displaceable group. This 
10 reaction can be performed in the presence of an organic base(such as DIPEA) or an 

inorganic base (such as potassium carbonate), in a suitable solvent such as DMA or 
DMF, at a temperature from room temperature to 120°C. Suitable displaceable 
groups include: a halide, such as chloro, or a methane sulphonate or toluene 
sulphonate. Compounds can also be prepared by reacting a compound wherein K* is 
15 -(CH 2 )si-N(R 9 )H with a compound of formula L n -(CH 2 )s2-R 8 , under identical 

conditions. 

(viii.)'-FVw compounds of Formula (I) where K is -{CH 2 )a-0 ~(CH 2 ) s2 - 

these can be prepared by reacting a compound where K* is -(CH 2 ) s i-OH with a 
compound of formula L 12 -(CH2) S 2-R 8 , wherein jJ 2 is a displaceable group. This 

20 reaction can be performed in the presence of an organic base (such as potassium 

r-butoxide) or an inorganic base (such as sodium hydride), in a suitable solvent such 
as DMA or DMF, at a temperature from room temperature and 120°C. Suitable 
displaceable groups include: a halide, such as bromo, or a methane sulphonate or 
toluene sulphonate. Compounds can also be prepared by reacting a compound 

25 wherein K' is -(CH 2 ) s i-L 12 with a compound of formula HO-(CH 2 )s2-R 8 , under 

identical conditions, 
(ix.) For compounds of Formula (I) where K is -(CH 2 ) sl -C(0) -(CH 2 ) s2 - 

these can be prepared by reacting a compound where K' is -(CH 2 ) s i-C(0)-L 13 with a 
Grignard reagent of formula BrMg(CH 2 )s2-R 8 , wherein L 13 is a displaceable group. 

30 This reaction can be performed in a non-polar solvent such as THF or diethylether at 

a temperature between room temperature and the boiling point of the solvent. 
Suitable displaceable groups include: a halide, such as bromo, or a methane 
sulphonate or toluene sulphonate. Compounds can also be prepared by reacting a 
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compound wherein K' is -(CH 2 ) s i-MgBr with a compound of formula 
L u -C(OMCH 2 )s2-R 8 , wife* identical conditions. 
Process h) reaction of a compound of Formula XXXVI with a compound of the 
formula L 8 -R s , can be performed under Friedel Craft conditions, for example in the presence 
5 of diethylaluminium chloride in a suitable solvent, such as DCM, in an inert atmosphere such 
as nitrogen, at a temperature between room temperature and the boiling point of the solvent or 
under Mannich conditions, for example, formaldehyde and a primary or secondary amine in 
acetic acid, in an inert atmosphere such as nitrogen at a temperature between room 
temperature and 100°C.It will be appreciated by those skilled in the art that in the processes of 
10 the present invention certain functional groups such as hydroxyl or amino groups in the 
starting reagents or intermediate compounds may need to be protected by protecting groups. 
Thus, the preparation of the compounds of Formula (I) may involve, at an appropriate stage, 
the addition and subsequent removal of one or more protecting groups. 

The protection and de-protection of functional groups is described in Trotective Groups 
15 in Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and Protective 

Groups in Organic Synthesis', 2nd edition, T.W. Greene and P.G.M. Wuts, Wiley-Interscience 
(1991). 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 

20 methoxycarbonyl, ethoxycarbonyl or terf-butoxycarbonyl group, an arylmethoxycarbonyl 
group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The de- 
protection conditions for the above protecting groups necessarily vary with the choice of 
protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl 
group or an aroyl group may be removed for example, by hydrolysis with a suitable base such 

25 as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl 
group such as a terf-butoxycaibonyl group may be removed, for example, by treatment with a 
suitable acid as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 

30 a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 
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A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The de-protection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
5 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
10 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a rert-butyl group which may be 
removed, for example, by treatment with an acid, for example an organic acid such as 
trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

15 

FXPFJRTMENTAL 

GENEB A T . UK A CTION SCHEMES 

2 

Scheme a 

20 Pyrazoles, such as 3 can be synthesised in two steps (Scheme a): 

(1) by the reaction of a lactone with the appropriate ester using a Claisen condensation to 

form a compound of formula 2, under conditions of an inert atmosphere, such as argon, at 
a temperature of about 0°C in a suitable solvent such as THF. 

(2) followed by cyclization of a compound of formula 2 with hydrazine to form the pyrazole 
25 3, at a room temperature in a suitable solvent such as ethanol. 





+ — M 
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Scheme b 

The pyrazole 3 can undergo a selective alkylation reaction with a compound of 
formula 4, under conditions of an inert atmosphere, such as argon, in the presence of a 
suitable base, such as potassium carbonate in the a suitable solvent such as DMA at a 

5 temperature of about 90°C, to form a compound of formula 5. Then the amine 6 can be 
prepared from a compound of formula 5 and phthalimide using a Mitsunobu reaction with an 
activating agent such as diethyldiazocarboxylate (DEAD), diisopropyldiazocarboxylate or the 
like with triphenylphosphine, tri-butylphosphine and the like, in an inert solvent such as 
benzene, toluene, tetrahydrofuran or mixtures thereof, followec by deprotection with 

10 hydrazine to give the (Scheme b). 




7 8 9 




10 

Scheme c. 

A suitable pyrazole 6 can be converted to a compound of formula 10 by incorporation 
of a suitable protecting group (P)to form a compound of formula 7 , followed by a Mitsunobu 
15 reaction with a suitable alcohol 8 to form a compound of formula 9, followed by deprotection. 

EXAMPLES 

The invention will now be illustrated with the following non-limiting Examples in 
which, unless otherwise stated: 
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(i) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids such as drying agents by 
filtration; 

(ii) operations were carried out at room temperature, that is in the range 18-25°C 
5 and under an atmosphere of an inert gas such as argon or nitrogen; 

(iii) yields are given for illustration only and are not necessarily the maximum 
attainable; 

(iv) the structures of the end-products of the Formula (I) were confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic 

10 resonance chemical shift values were measured on the delta scale and peak multiplicities are 
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, 
quintet; 

(v) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), 

15 infra-red (IR) or NMR analysis; 

(vi) chromatography was performed on silica (Merck Keiselgel: Art.9385); 

(vii) isolute™ refers to silica (SiCh) based columns with irregular particles with an 
average size of 50/xm with nominal 60 A porosity [Source: Jones Chromatography, Ltd., 
Glamorgan, Wales, United Kingdom]. 

20 

Abbreviations 



boc r-butoxycarbonyl 

DCC 1 ,3-dicyclohexylcarbodiimide 

DEAD diethylazodicarboxylate 

25 DMA dimethylacetamide 

DMAP 4-dimethylaminopyridine 

DMSO dimethyl sulphoxide 

DMF dimethylformamide 

DNS 2,4-dinitrobenzenesulphonyl 

30 EDC l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

hydrochloride 

HOBt 1-hydroxybenzotriazole 

LHMDS lithium bis(trimethylsilyl)amide 
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THF tetrahydrofuran 



Example 1 

2.[3-(2^-dimethyl-3-oxo-3-pyiTolidin-l-yIpropoxy)-5-(3^-dm 
5 4-yl]-iV-(2-pyridin-4-yIethyl)ethanamine 




A solution of AR1 (123 mg ; 0.17 mmol) in CH 2 C1 2 (3 ml) was treated dropwise with 
propylamine (140 ul ; 1.7 mmol). The mixture was stirred at room temperature for lh and 
10 then purified directly by flash chromatography eluting with increasingly polar mixtures of 
EtOAc/CH 2 Cl 2 (50 to 100% EtOAc) and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) to give 
Example 1 as a beige solid (83 mg). 
Yield : 100% 

! H NMR spectrum (DMSO de) : 1.27 (s, 6H) ; 1.75 (m, 4H) ; 2.3 (s, 6H) ; 2.55-2.95 (m, 8H) ; 
15 3.5 (m, 4H) ; 4.18 (s, 2H) ; 7.03 (s, 1H) ; 7.10 (s, 2H) ; 7.2 (d, 2H) ; 8.44 (d, 2H), 11.9 (s br, 
1H). 

MS-ESI : 490 [M+H] + 
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The starting material AR1 was prepared as follows:- 




AR1 

A solution of methyl 3,5-dimethylbenzoate (25 g ; 152 mmol) and butyrolactone (40 ml ; 520 
mmol) in THF (300 ml) under argon was cooled to 0°C and treated dropwise with LHMDS 

5 (200 ml ; 200 mmol ; 1M in hexanes). The mixture was stirred and allowed to warm to room 
temperature overnight. The THF was evaporated. The residue was taken up in Et 2 0 and the 
organic phase was washed with sat. aq. NaHC0 3 , brine and dried over MgS0 4 . The residue 
was purified by flash chromatography eluting with increasingly polar mixtures of 
EtOAc/hexanes (20 to 40% EtOAc) to give an oil which slowly crystallised to give 2 as a 

10 white solid (9.2 g). During the chromatography, the starting material methyl 3,5- 
dimethylbenzoate (12.4g) was recovered. 
Yield : 55% based on recovered methyl 3,5-dimethylbenzoate. 

l H NMR spectrum (CDC1 3 ) : 2.39 (s, 6H) ; 2.5 (m, 1H) ; 2.82 (m, 1H) ; 4.41 (m, 1H) ; 4.51 
(m, 2H) ; 7.25 (s, 1H) ; 7.65 (s, 2H). 
15 MS-ESI : 219 [M+H] + 

Compound 2 (7.43 g ; 34 mmol) was dissolved in EtOH (200 ml) and hydrazine hydrate (17.2 
ml ; 354 mmol) was added. The mixture was stirred for 30 min. The solvent was evaporated 
and the residue was triturated with pentane to give 3 as a white solid (7.05 g). 
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Yield : 90% 

*H NMR spectrum (DMSO de) : 2.32 (s, 6H) ; 2.58 (t, 2H) ; 3.50 (t, 2H) ; 4.8 (br s, 1H) ; 7.01 
(s, 1H) ; 7.14 (s, 2H) ; 9.5 (br s, 1H). 
MS-ESI: 233 Pvl+H] + 

5 

A mixture of 3 (4.26 g ; 18.4 mmol) and 4 (4.51 g ; 19.3 mmol) in DMA (40 ml) under argon 
was treated with K 2 C0 3 (5.07 g ; 36.7 mmol). The mixture was stirred and heated at 90°C for 
2h. The mixture was poured into sat. aq. NaHC0 3 , extracted with EtOAc and the organic 
phase was washed with water, brine and dried over MgS0 4 . The residue was purified by flash 
10 chromatography eluting with increasingly polar mixtures of EtOAc/CH 2 Gl 2 (0 to 100% 
EtOAc) to give the alcohol 5 as a pale yellow oil (6.56 g). 
Yield : 93% 

*H NMR spectrum (DMSO d<s) : 1.30 (s, 6H) ; 1.8 (m, 4H) ; 2.33 (s, 6H) ; 2.55 (m, 2H) ; 3.32 
(m, 2H) ; 3.5 (m, 4H) ; 4.17 (s, 2H) ; 4.62 (t, 1H) ; 7.04 (s, 1H) ; 7.16 (s, 2H) ; 11.9 (br s, 1H). 
15 MS-ESI : 386 [M+H] + 

A mixture of 5 (3.85 g ; 10 mmol), phthalimide (1.62 g ; 11 mmol) and triphenylphosphine 
(10.5 g ; 40 mmol) in THF (100 ml) at 0°C under argon was treated with DEAD (6.33 ml ; 40 
mmol). The mixture was stirred at this temperature for lh when water was added. The mixture 
20 was extracted with Et 2 0 and the organic phase was washed with water, brine and dried over 
MgS0 4 . 

Evaporation gave a crude solid which, without further purification, was immediately taken up 
in EtOH (50 ml) and treated with hydrazine hydrate (5 ml ; 100 mmol). The mixture was 
stirred for 1.5h and then the EtOH was partially evaporated. Addition of CH 2 C1 2 caused 
25 precipitation of phthalhydrazide which was filtered and rinsed with CEkCk The filtrate was 
evaporated and the residue was purified by flash chromatography eluting with increasingly 
polar mixtures of EtO Ac/CH 2 C1 2 (0 to 100% EtOAc) and then MeOH/CH 2 Cl 2 (0 to 8% 
MeOH) to give 6 as a beige solid (2.34 g). 
Yield : 61% 

30 *H NMR spectrum (DMSO d<>) : 1.30 (s, 6H) ; 1.79 (m, 4H) ; 2.33 (s, 6H) ; 2.52 (m, 2H) ; 
2.67 (t, 2H) ; 3.5 (m, 4H) ; 4.18 (s, 2H) ; 7.03 (s, 1H) ; 7.14 (s, 2H) ; 8.95 (br s, 1H). 
MS-ESI : 385 [M+H] + 



WO 2004/017961 



PCT/GB2003/003633 



-56- 

A solution of 6 (200 mg ; 0.52 mmol) in CH 2 C1 2 (5 ml) was treated with 
diisopropylethylamine (135 ul ; 0.78 mmol) and cooled to 0°C. A solution of 2,4- 
dinitrobenzenesulphonyl chloride (153 mg ; 0.57 mmol) in CH 2 C1 2 (1 ml) was added dropwise 
and the mixture was allowed to warm to room temperature for 30 min. The mixture was 
5 purified directly by flash chromatography eluting with increasingly polar mixtures of 
EtOAc/CH 2 Cl 2 (0 to 50% EtOAc) to give 2 as a cream solid (224 mg). 
Yield : 70% 

*H NMR spectrum (DMSO d<0 : 1.24 (s, 6H) ; 1.75 (m, 4H) ; 2.29 (s, 6H) ; 2.57 (m, 2H) ; 
3.11 (m, 2H) ; 3.5 (m, 4H) ; 4.15 (s, 2H) ; 7.0 (s, 1H) ; 7.03 (s, 2H) ; 8.14 (d, 1H) ; 8.56 (q, 
10 1H) ; 8.6 (br s, 1H) ; 8.83 (d, 1H). 
MS-ESI : 615 [M+H] + 



A mixture of 7 (170 mg ; 0.27 mmol), 4-(2-hydroxyethyl)-pyridine (38 mg ; 0.3 mmol) and 
triphenylphosphine (283 mg ; 1.08 mmol) in THF (10 ml) at 0°C under argon was treated 
15 with DEAD (170 ul ; 1 .08 mmol). The mixture was allowed to warm to room temperature for 
30 min. when water was added. The mixture was extracted with EtOAc and the organic phase 
was washed with water, brine and dried over MgS0 4 . The residue was purified by flash 
chromatography eluting with increasingly polar mixtures of EtOAc/CH 2 Cl 2 (0 to 100% 
EtOAc) AR1 as a white solid (123 mg). 

20 

Yield : 63% 

l H NMR spectrum (DMSO : 1.27 (s, 6H) ; 1.7 (m, 4H) ; 2.28 (s, 6H) ; 2.69 (t, 2H) ; 2.83 
(t, 2H) ; 3.4 (m, 4H) ; 3.48 (t, 2H) ; 3.56 (t, 2H) ; 4.21 (s, 2H) ; 7.01 (s, 1H) ; 7.08 (s, 2H) ; 
7.19 (d, 2H) ; 8.15 (d, 1H) ; 8.41 (d, 2H) ; 8.42 (q, 1H) ; 8.89 (d, 1H). 
25 MS-ESI : 720 [M+H] + 



Starting material 4 was prepared as follows:- 

„oo=>C* — B _ C }C=. Q-oX-*' 

8 9 4 

A mixture of 8 (14.48 g ; 80 mmol) and oxalyl bromide (43.2 g ; 200 mmol) containing one 
30 drop of DMF was heated at 50°C for 2h and then cooled. The excess of oxalyl bromide was 
evaporated and the residue azeotroped with toluene to give crude 9 which was taken up 
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directly in CH 2 C1 2 (25 ml) and cooled to 0°C. Diisopropylethylamine (14 ml ; 80 mmol) was 
added followed by a solution of pyrrolidine (3.3 ml ; 40 mmol) in CH 2 C1 2 (30 ml). The 
mixture was allowed to warm to room temperature overnight and was diluted with CH 2 C1 2 , 
washed with aq. HC1 (2N), aq. NaOH (IN), water, brine and dried over MgS04. The residue 
5 was purified by flash chromatography eluting with increasingly polar mixtures of 
EtOAc/CH 2 Cl 2 (5 to 10% EtOAc) to give 4 as a white solid (6.5 g). 
Yield : 70% 

*H NMR spectrum (DMSO de) : 1.39 (s, 6H) ; 1.9 (m, 4H) ; 3.57 (m, 4H) ; 3.62 (s, 2H) 
MS-ESI : 235 [M+H] + 

10 

Examples 1.1-1.5 

The following examples were prepared in a similar manner to Example 1, 

H 

the table shows the R group relating to the above structure, the reaction conditions and 
15 characteristics for each example, corresponding to the description of the preparation of 
Example 1 given above:- 



Example 1.1 



R 


AR2 mg ; 


CH 2 C1 2 


Propylamine fil ; 


Prod. 


Mass mg 


MS- 




mmol 


ml 


mmol 


Form 


; Yield 


ESI 




210 ; 0.28 


5 


235 ; 2.86 


White 
solid 


111 ; 

77% 


504 
[M+H 

r 



Chromato. - EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



20 J H NMR spectrum (DMSO ds) : 1.27 (s, 6H) ; 1.75 (m, 4H) ; 2.31 (s, 6H) ; 2.57-2.63 (m, 6H) 
; 2.75 (m, 2H) ; 3.3-3.7 (m, 4H) ; 4.18 (s, 2H) ; 7.03 (s, 1H) ; 7.11 (s, 2H) ; 7.2 (d, 2H) ; 8.44 
(d,2H); 11.9 (sbr, 1H). 
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Example 1.2 



R 


AR3mg; 
mmol 


CH 2 C1 2 
ml 


Propylamine /il ; 
mmol 


Prod. 
Form 


Mass mg; 
Yield 


MS- 
ESI 




120 ; 0.16 


3 


135 ; 1.63 


White 
solid 


60 ; 73% 


504 
[M+H 
] + 



'H NMR spectrum (DMSO ds) : 1.27 (s, 6H) ; 1.6-1.9 (m, 6H) ; 2.3 (s, 6H) ; 2.55-2.64 (m, 
6H) ; 2.7 (m, 2H) ; 3.3-3.6 (m, 4H) ; 4.17 (s, 2H) ; 7.02 (s, 1H) ; 7.12 (s, 2H) ; 7.29 (dd, 1H) ; 



5 7.58 (d, 1H) ; 8.39 (d, 1H) ; 11.9 (s br, 1H). 



10 



Examples 1.3-1.5 were prepared by a robot. The last two steps were carried out sequentially 
without isolation of the intermediates AR4, AR5 or AR6. 

Example 1.3 



R 


AR4 mg ; 


CH 2 C1 2 


Ammonia in 


Prod. 


Mass m 


MS- 




mmol 


ml 


MeOH(7N) ml 


Form 


g; Yield 


ESI 




nd* ; 0.23 


5 


0.5 


oil 


18; 
15% 


514 
[M+H 
] + 



H z O) 

*H NMR spectrum (DMSO dg) : 1.26 (s, 6H) ; 1.74 (m, 4H) ; 2.3 (s, 6H) ; 2.55-2.8 (m, 8H) ; 
15 3.4 (m, 4H) ; 4.16 (s, 2H) ; 7.02 (s, 1H) ; 7.10 (s, 2H) ; 7.36 (d, 2H) ; 7.71 (d, 2H) ; 11.9 (s br, 
1H). 



Example 1.4 



R 


AR5 mg ; 
mmol 


CH 2 C1 2 
ml 


Ammonia in 
MeOH(7N) ml 


Prod. 
Form 


Mass m 
g; Yield 


MS- 
ESI 




nd* ; 0.23 


5 


0.5 


oil 


15 ; 12% 


519 
[M+H 

r 
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Chromato. - LC/MS H 2 0/MeCN buffered with ammonium carbonate at pH 8.9 (0 to 100% 
H 2 0) 

'H NMR spectrum (DMSO ds) : 1.27 (s, 6H) ; 1.74 (m, 4H) ; 2.30 (s, 6H) ; 2.5-2.75 (m, 8H) ; 
3.5 (m, 4H) ; 3.71 (s, 3H) ; 4.16 (s, 2H) ; 6.81 (d, 2H) ; 7.02 (s, 1H) ; 7.05 (d, 2H) ; 7.11 (s, 
5 2H);11.9(sbr,lH). 



Example 1.5 



R 


AR6 mg ; 


CH 2 C1 2 


Ammonia in 


Prod. 


Mass m 


MS- 




mmol 


ml 


MeOH(7N) ml 


Form 


g; Yield 


ESI 




nd* ; 0.23 


5 


0.5 


oil 


23; 
18% 


549 
[M+H 

r 



*nd = not detennined 

Chromato. - LC/MS H 2 0/MeCN buffered with ammonium carbonate at pH 8.9 (0 to 100% 



10 H 2 0) 

l H NMR spectrum (DMSO dg) : 1.27 (s, 6H) ; 1.77 (m, 4H) ; 2.3 (s, 6H) ; 2.55-2.7 (m, 8H) ; 
3.5 (m, 4H) ; 3.68 (s, 3H) ; 3.9 (t, 2H) ; 4.16 (s, 2H) ; 6.81 (m, 4H) ; 7.01 (s, 1H) ; 7.12 (s, 2H) 
;11.9(sbr, 1H). 

15 Intermediates for Examples 1-1 ■ 1,5. AR2 - AR6 respectively 

Starting materials AR2-AR6 were prepared as follows, the table showing the reaction 

conditions and characteristics for each example, corresponding to the description of AR1 
given above:- 
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AR2 



R 


7mg 

» 

mmol 


Alcohol 

mg; 

mmol 


PPh3 

mg; 

mmol 


THF 
ml 


DEAD 
mmol 


Prod. 
Form 


Massmg 
; Yield % 


MS- 
ESI 




200; 
0.32 


55; 
0.4 


340; 
1.3 


10 


205 ; 
1.3 


Yellow 
solid 


216; 
90% 


734 
[M+H 

r 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 100% EtOAc) 

'HNMR spectrum (DMSO d*) : 1.22 (s, 6H) ; 1.6-1.8 (m, 4H) ; 1.84 (m, 2H) ; 2.28 (s, 6H) ; 
2.55 (m, 2H) ; 2.69 (m, 2H) ; 3.3-3.5 (m, 8H) ; 4.18 (s, 2H) ; 7.00 (s, 1H) ; 7.07 (s, 2H) ; 7.19 
5 (d, 2H) ; 8.17 (d, 1H) ; 8.43 (d, 2H) ; 8.47 (dd, 1H) ; 8.92 (d, 1H) ; 11.9 (s br, 1H). 



AR3 



R 


7mg 
mmol 


Alcohol 
mg ; 
mmol 


PPh3 

mg; 

mmol 


THF 
ml 


DEAD 

**i; 

mmol 


Prod. 
Form 


Mass mg ; 
Yield % 


MS- 
ESI 




200; 
0.32 


55; 
0.4 


340; 
1.3 


5 


205 ; 
1.3 


Yellow 
solid 


122; 
51% 


734 
[M+H 

r 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 100% EtOAc) 



'HNMR spectrum (DMSO dg) : 1.22 (s, 6H) ; 1.5-1.9 (m, 4H) ; 1.84 (m, 2H) ; 2.28 (s, 6H) ; 
10 2.55 (m, 2H) ; 2.68 (m, 2H) ; 3.3-3.5 (m, 8H) ; 4.18 (s, 2H) ; 7.00 (s, 1H) ; 7.07 (s, 2H) ; 7.28 
(dd, 1H) ; 7.58 (d, 1H) ; 8.17 (d, 1H) ; 8.40 (m, 2H) ; 8.47 (dd, 1H) ; 8.92 (d, 1H) ; 11.9 (s br, 
1H). 



AR4 



R 


2mg 


Alcohol 


PPh3 


THF 


DTAD 


Prod. 


Mass mg 


MS- 




> 


mg; 


mg; 


ml 


mg; 


Form 


; Yield % 


ESI 




mmol 


mmol 


mmol 




mmol 










145; 
0.23 


38; 
0.26 


360; 
1.38 


1 


205; 
0.9 


nd* 


nd* 


nd* 



15 *not determined: Intermediate used directly in last step of robot run without isolation or 
purification. 
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AR5 



R 


7 mg 


Alcohol 


PPh3 


THF 


DTAD 


Prod. 


Massmg 


MS- 






mg ; 


mg; 


ml 


mg; 


Form 


; Yield % 


ESI 




mmol 


mmol 


mmol 




mmol 










145; 
0.23 


40; 
0.26 


360; 
1.38 


1 


205; 
0.9 


nd* 


nd* 


nd* 



AR6 



R 


7 mg 


Alcohol 


PPh3 


THF 


DTAD 


Prod. 


Mass mg 


MS- 






mg; 


mg ; 


ml 


mg ; 


Form 


; Yield 


ESI 




mmol 


mmol 


mmol 




mmol 




% 






145; 
0.23 


47; 
0.26 


360; 
1.38 


1 


205; 
0.9 


nd* 


nd* 


nd* 



Example 2 

2-[3-(2,2-aimethyl-3-oxo-3-{pyrroUdm-l- y l}propoxy)-5-(3 > S-dimethylphen y l)-m- 
pyrazol-4-yl]-N-(4-pyridm-4-ylbutyl)ethanainine 





Ab6 Example 2 

10 Dry, gaseous HC1 was bubbled through a solution of Ab6 (180 mg ; 0.29 mmol) in CH 2 C1 2 
(30 ml) until no Ab6 remained. The mixture was treated with iced sat. aq. NaHCOa, extracted 
with CH 2 C1 2 and the organic phase was washed with water, brine and dried over MgS0 4 . The 
residue was purified by flash chromatography eluting with increasingly polar mixtures of 
ammonia in MeOH(7N)/CH 2 Cl 2 (0 to 10% ammonia in MeOH) to give Example 2 (1 14 mg). 

15 Yield: 76% 

»H NMR spectrum (CDC1 3 ) : 1.38 (s, 6H) ; 1.45 (m, 2H) ; 1.6 (m, 2H) ; 1.84 (m, 4H) ; 2.33 (s, 
6H) ; 2.59 (m, 4H) ; 2.65 (t, 2H) ; 2.77 (t, 2H) ; 3.57 ; (m, 4H) ; 4.32 (s, 2H) ; 7.01 (s, 1H) ; 
7.04 (s, 2H) ; 7.08 (d, 2H) ; 8.47 (d, 2H) ; 11.9 (s br, 1H). 
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MS-ESI : 518 [M+H] + 

The starting material Ab6 was prepared as follows:- 




Ab5 Ab6 

5 

A solution of methyl 3,5-dimethylbenzoate (50 g ; 300 mmol) in DME (80 ml) was added to a 
suspension of NaH (26.8 g ; 60% in oil ; 670 mmol) in DME (80 ml) under argon. The 
mixture was heated to reflux and a solution of methyl acetate (45 g ; 610 mmol) in DME (40 
ml) added dropwise. The mixture was heated for a further 4 h under reflux. The mixture was 

10 cooled and the excess of NaH destroyed by the dropwise addition of MeOH (40 ml). The 
mixture was poured into dilute HC1 (2N), extracted with Et 2 0 and the organic phase was 
washed with water, brine and dried over MgSCU. The residue was purified by flash 
chromatography eluting with Et 2 0 /hexanes (10% Et 2 0) to give methyl 4-(3\5'- 
dimethylphenyl) acetoacetate as a yellow oil (31 g). 

15 Yield: 50% 

*H NMR spectrum (CDC1 3 ) : This compound exists as a 4/1 mixture of keto (k) and enol (e) 
forms : 2.36 (s, 6H)(e) ; 2.38 (s, 6H)(k) ; 3.76 (s, 3H)(k) ; 3.81 (s, 3H)(e) ; 4.03 (s, 2H)(k) ; 
5.65 (s, lH)(e) ; 7.11 (s, lH)(e) ; 7.27 (s, lH)(k) ; 7.4 (s, 2H)(e) ; 7.56 (s, 2H)(k) ; 12.48 (s, 
lH)(e). 
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MS-ESI : 207 [M+H] + 

NaH (2.44 g ; 60% in oil ; 61 mmol) was added in small portions to a solution of methyl 4- 
(3\5'-dimethylphenyl) acetoacetate (9.66 g ; 46.9 mmol) in DMF (50 ml) at 0°C under argon. 
5 The mixture was stirred and allowed to warm to room temperature for 30 min. A solution of 
allyl bromide (4.05 ml ; 46.9 mmol) in DMF (5 ml) was added dropwise and the mixture 
stirred for a further 2 h. The mixture was poured into H 2 0, extracted with Et 2 0 and the 
organic phase was washed with water, brine and dried over MgS0 4 . The residue was purified 
by flash chromatography eluting with Et 2 0 /hexanes (0 to 15% Et 2 0) to give Abl as a pale 
10 yellow oil (8.3 g). 
Yield : 72% 

*H NMR spectrum (CDC1 3 ) : 2.39 (s, 6H) ; 2.76 (m, 2H) ; 3.70 (s, 3H) ; 4.43 (t, 1H) ; 5.08 (m, 
1H) ; 5.15 (m, 1H) ; 5.82 (m, 1H) ; 7.24 (s, 1H) ; 7.60 (s, 2H). 
MS-ESI : 247 [M+H] + 

15 

A solution of Abl (3.4 g ; 13 mmol) in EtOH (30 ml) was treated with hydrazine hydrate (3.9 
ml ; 78 mmol) and heated under reflux for 3 h. The EtOH was evaporated and the residue 
triturated with Et 2 0. The precipitate was filtered, washed with H 2 0 and dried to give Ab2 as a 
white powder (2.8 g). 
20 Yield: 95% 

^NMR spectrum (CDCI3 + TFAD) : 2.42 (s, 6H) ; 3.32 (d, 2H) ; 5.11 (d, 1H) ; 5.19 (d, 1H); 
5.97 (m, 1H) ; 7.16 (s, 2H) ; 7.24 (s, 1H) ; 10.95 (s br 1H). 
MS-ESI : 229 [M+H] + 

25 A mixture of Ab2 (2. 1 g ; 9.2 mmol) and 4 (2. 15 g ; 9.2 mmol) in DMA (30 ml) under argon 
was treated with K 2 C0 3 (2.54 g ; 18.4 mmol). The mixture was stirred and heated at 80°C for 
2h. The mixture was poured into sat. aq. NaHC0 3 , extracted with EtOAc and the organic 
phase was washed with water, brine and dried over MgS0 4 . The residue was purified by flash 
chromatography eluting with increasingly polar mixtures of EtOAc/CH 2 Cl 2 (50 to 100% 

30 EtOAc) to give Ab3 as a pale yellow solid (2.8 g). 
Yield : 80% 
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*HNMR spectrum (CDC1 3 ) : 1.35 (s, 6H) ; 1.8 (m, 4H) ; 2.32 (s, 6H) ; 3.14 (m, 2H) ; 3.55 (m, 
4H) ; 4.18 (s, 2H) ; 4.97 (m, 2H) ; 5.89 (m, 1H) ; 7.02 (s, 1H) ; 7.03 (s, 2H) ; 8.9 (br s, 1H). 
MS-ESI : 382 [M+H] + 

5 A mixture of Ab3 (2.59 g ; 6.8 mmol) and (BOC) 2 0 (7.4 g ; 34 mmol) in CH3CN (80 ml) was 
treated with Et:jN (1.9 ml ; 13.6 mmol). The mixture was heated at 80°C for 3h. The solvent 
was evaporated, the mixture was poured into sat. aq. NaHC03, extracted with Et 2 0 and the 
organic phase was washed with water, brine and dried over MgS0 4 . The residue was purified 
by flash chromatography eluting with increasingly polar mixtures of EtOAc/CH 2 Cl2 (0 to 

10 25% EtOAc) to give Ab4 as a white solid (2.51 g). 
Yield : 76% 

*H NMR spectrum (CDC1 3 ) : 1.18 (s, 9H) ; 1.34 (s, 6H) ; 1.8 (m, 4H) ; 2.3 (s, 6H) ; 2.85 (m, 
2H) ; 3.54 (m, 4H) ; 4.43 (s, 2H) ; 4.87 (m, 2H) ; 5.73 (m, 1H) ; 6.8 (s, 2H) ; 6.98 (s, 1H). 
MS-ESI : 482 [M+H] + 

15 

4-Methyl-morphololine-N-oxide (1.6 ml ; 60% solution in H 2 0) was added to a solution of 
Ab4 (2.21 g ; 4.6 mmol) in THF (100 ml) and H 2 0 (30 ml). The mixture was cooled to 0°C 
and a solution of Os0 4 (92 mg ; 0.36 mmol) in r-BuOH (1.8 ml) was added dropwise. The 
mixture was allowed to warm to room temperature for 6 h. The reaction was quenched by the 

20 addition of aq. Na 2 S 2 0 5 (1 .75g) in H 2 0 (50 ml). The THF was evaporated and the mixture 
extracted with EtOAc. The organic phase was washed with water, brine and dried over 
MgS0 4 . The residue (2.21 g) was taken up in THF (100 ml) and H 2 0 (30 ml) and treated with 
NaI0 4 . The mixture was stirred overnight. The THF was evaporated and the mixture extracted 
with EtOAc. The organic phase was washed with water, brine and dried over MgS0 4 . The 

25 residue was purified by flash chromatography eluting with increasingly polar mixtures of 
EtOAc/CH 2 Cl 2 (0 to 50% EtOAc) to give Ab5 as a buff solid (1.63 g). 
Yield : 73% 

! H NMR spectrum (CDC1 3 ) : 1.21 (s, 9H) ; 1.34 (s, 6H) ; 1.9 (m, 4H) ; 2.32 (s, 6H) ; 3.23 (d, 
2H) ; 3.55 (m, 4H) ; 4.47 (s, 2H) ; 6.8 (s, 2H) ; 7.01 (s, 1H) ; 9.56 (d, 1H). 
30 MS-ESI : 484 [M+H] + 

A solution of Ab5 (360 mg ; 0.74 mmol) and 4-(4-aminobutyl)-pyridine (123 mg ; 0.82 
mmol) in MeOH (6 ml) was treated with NaBH 3 CN (52 mg ; 0.82 mmol). The mixture was 
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cooled to 0°C and acetic acid (45 pi ; 0.82 mmol) was added. The mixture was allowed to 
warm to room temperature for 2 h and evaporated. The residue was treated with aq. K2CO3 
(10%) and the mixture extracted with EtOAc. The organic phase was washed with water, 
brine and dried over MgS0 4 . The residue was purified by flash chromatography eluting with 
5 EtOAc and then increasingly polar mixtures of MeOH/CH 2 Cl 2 (0 to 5% MeOH) to give Ab6 
as an oil (180 mg). 
Yield : 40% 

l H NMR spectrum (CDCI3) : 1.20 (s, 9H) ; 1.37 (s, 6H) ; 1.61 (m, 2H) ; 1.87 (m, 6H) ; 2.31 
(s, 6H) ; 2.48 (m, 2H) ; 2.62 (m, 4H) ; 2.76 (m, 2H) ; 3.57 (m, 4H) ; 4.45 (s, 2H) ; 6.8 (s, 2H) ; 
10 7.0 (s, 1H) ; 7.08 (d, 2H) ; 8.47 (d, 2H). 
MS-ESI : 618 [M+H] + 

Example 3 

2^3-(2,2-dimethyl-3-oxo-3-{azabicyclo[2.2.1]heptan-7-yl}propoxy)-5-(3^- 
15 dimethylphenyl)-m-pyrazol-4-yl]-N-(4-pyridin-4-ylbutyl)-ethanainm 





Example 3 



BR1 



A solution of BR1 (322 mg ; 0.41 mmol) in CH 2 C1 2 (5 ml) was treated dropwise with 
propylamine (340 /xl ; 4.1 mmol). The mixture was stirred at room temperature for lh and 
20 then purified directly by flash chromatography eluting with increasingly polar mixtures of 
MeOH/CH 2 Cl 2 (0 to 10% MeOH) to give Example 3 as a white solid (219 mg). 
Yield : 98 % 

*H NMR spectrum (DMSO ds) : 1.25 (s, 6H) ; 1.43 (m, 6H) ; 1.61 (m, 6H) ; 2.3 (s, 6H) ; 2.59 
(m, 4H) ; 2.65 (m, 2H) ; 2.75 (m, 2H) ; 4.16 (s, 2H) ; 4.57 (s, 2H) ; 7.02 (s, 1H) ; 7.11 (s, 2H) 
25 ; 7.21 (d, 2H) ; 8.44 (m, 2H) ; 11.8 (s br 1H). 
MS-ESI : 544 [M+H] + 
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A mixture of 3 (4.64 g ; 20 mmol) and Ba (5.72 g ; 22 mmol) in DMA (50 ml) under argon 
5 was treated with K 2 C0 3 (5.52 g ; 40 mmol). The mixture was stirred and heated at 70°C for 
6h. The mixture was poured into sat. aq. NaHC0 3 , extracted with EtOAc and the organic 
phase was washed with water, brine and dried over MgS0 4 . The residue was purified by flash 
chromatography eluting with increasingly polar mixtures of EtOAc/CH 2 Cl 2 (0 to 50% EtOAc) 
to give the alcohol Bb as a pale yellow oil (7.58 g). 
10 Yield: 92% 

^NMR spectrum (DMSO d*) : 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.62 (m, 4H) ; 2.31 (s, 6H) ; 
2.53 (m, 2H) ; 3.46 (m, 2H) ; 4.14 (s, 2H) ; 4.58 (s, 2H) ; 4.61 (t, 1H) ; 7.02 (s, 1H) ; 7.14 (s, 
2H);11.9 (br s, 1H). 
MS-ESI : 412 [M+H] + 

15 

A mixture of Bb (3.29 g ; 8 mmol), phthalimide (2.35 g ; 16 mmol) and triphenylphosphine 
(12.5 g ; 48 mmol) in THF (50 ml) was cooled to -20°C under argon and treated dropwise 
with DEAD (7.6 ml ; 48 mmol). The mixture was allowed to warm to 10°C for lh when water 
was added and the THF evaporated. The mixture was extracted with EtOAc and the organic 
20 phase was washed with water, brine and dried over MgSC>4. 
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Evaporation gave a crude solid which, without further purification, was immediately taken up 
in EtOH (200 ml) and treated with hydrazine hydrate (16 ml ; 320 mmol). The mixture was 
stirred for 2h and then the EtOH was partially evaporated. Addition of CH 2 C1 2 caused 
precipitation of phthalhydrazide which was filtered and rinsed with CH 2 Clz The filtrate was 
5 evaporated and the residue was purified by flash chromatography eluting with increasingly 
polar mixtures of EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) to give Be as a pale 
beige solid (2.53 g). 
Yield : 77% 

l n NMR spectrum (DMSO d*) : 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.62 (m, 4H) ; 2.31 (s, 6H) ; 
10 2.46 (m, 2H) ; 2.65 (t, 2H) ; 4.15 (s, 2H) ; 4.58 (m, 2H) ; 7.01 (s, 1H) ; 7.12 (s, 2H) ; 11.8 (s 
brlH). 

MS-ESI:411 [M+H] + 

A solution of Be (1.43 g ; 3.48 mmol) in CH 2 C1 2 (30 ml) was treated with 
15 diisopropylethylamine (910 /ii ; 5.22 mmol) and cooled to 0°C. A solution of 2,4- 

dinitrobenzenesulphonyl chloride (1.02 g ; 3.84 mmol) in CH 2 C1 2 (10 ml) was added dropwise 
and the mixture was allowed to warm to room temperature for 30 min. The mixture was 
poured into sat. aq. NaHC0 3 , extracted with EtOAc and the organic phase was washed with 
water, brine and dried over MgS0 4 . The residue was purified by flash chromatography 
20 eluting with increasingly polar mixtures of EtOAc/CH 2 Cl 2 (0 to 20% EtOAc) to give Bd as a 
cream solid (1.1 g). 
Yield : 50% 

l R NMR spectrum (DMSO d<0 : 1.22 (s, 6H) ; 1.41 (m, 4H) ; 1.59 (s, 4H) ; 2. 3 (s, 6H) ; 2.57 
(m, 2H) ; 3.11 (m, 2H) ; 4.12 (s, 2H) ; 4.55 (s, 2H) ; 7.0 (s, 1H) ; 7.03 (s, 2H) ; 8.17 (d, 1H) ; 
25 8.59 (m, 2H) ; 8.83 (d, 1H) ; 1 1.8 (s br 1H). 
MS-ESI : 641 [M+H] + 

A mixture of Bd (300 mg ; 0.43 mmol), 4-(4-hydroxybutyl)-pyridine (84 mg ; 0.56 mmol) 
and triphenylphosphine (495 mg ; 1.87 mmol) in THF (10 ml) at 0°C under argon was treated 
30 dropwise with DEAD (300 /il ; 1.87 mmol). The mixture was allowed to warm to room 
temperature for 30 min. when water was added. The THF was evaporated, the mixture 
extracted with EtOAc and the organic phase washed with water, brine and dried over MgS0 4 . 
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The residue was purified by flash chromatography eluting with increasingly polar mixtures of 
EtOAc/CH 2 Cl2 (0 to 100% EtOAc) BR1 as a white solid (322 mg). 
Yield : 89% 

'H NMR spectrum (DMSO de) : 1.24 (s, 6H) ; 1.38 (m, 4H) ; 1.54 (m, 8H) ; 2.29 (s, 6H) ; 
5 2.57 (m, 2H) ; 2.64 (m, 2H) ; 3.36 (m, 4H) ; 4.18 (s, 2H) ; 4.52 (m, 2H) ; 7.02 (s, 1H) ; 7.08 
(s, 2H) ; 7.16 (d, 2H) ; 8.20 (d, 1H) ; 8.41 (d, 2H) ; 8.47 (dd, 1H) ; 8.91 (d, 1H) ; 11.8 (s br 
1H). 

MS-ESI : 774 [M+H] + 
10 Starting material Ba was prepared as follows:- 

HOOcX-* Br-cX/ Br ^N-cX^* 

8 9 Ba 

A mixture of 8 (14.48 g ; 80 mmol) and oxalyl bromide (43.2 g ; 200 mmol) containing one 
drop of DMF was heated at 50°C for 2h and then cooled. The excess of oxalyl bromide was 
evaporated and the residue azeotroped with toluene to give crude 9 which was taken up in 

15 CH 2 C1 2 (25 ml) and cooled to 0°C. Diisopropylethylamine (14 ml ; 80 mmol) was added 
followed by 2.2.1-azabicycloheptane hydrochloride (5.34 g ; 40 mmol). The mixture was 
allowed to warm to room temperature overnight and was diluted with CH2CI2, washed with 
aq. HC1 (2N), aq. NaOH (IN), water, brine and dried over MgSO^The residue was purified 
by flash chromatography eluting with CH 2 C1 2 to give Ba as a white solid (7.4 g). 

20 Yield: 71% 

l U NMR spectrum (CDC1 3 ) : 1.36 (s, 6H) ; 1.49 (m, 4H) ; 1.82 (m, 4H) ; 3.59 (s, 2H) ; 4.61 
(s, 2H). 

Examples 3.1-3.5 

25 The following examples were prepared in a similar manner to Example 3, 




H 
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the table shows the R group relating to the above structure, the reaction conditions and 
characteristics for each example, corresponding to the description of the preparation of 
Example 3 given above:- 



5 Example 3.1 



R 


BR2 mg ; 
mmol 


CH 2 C1 2 
ml 


Propylamine 
fil ; mmol 


Mass mg ; 
Yield 


MS- 
ESI 


^0 


292 ; 0.39 


5 


320 ; 3.9 


161 ; 80% 


516 

[M+H] 

+ 



Chromato. - MeOH/CHjCl, (0 to 10% MeOH) 
J H NMR spectrum (DMSO ds) : 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.6 (m, 4H) ; 2.29 (s, 6H) ; 2.55 
(m, 2H) ; 2.71 (m, 4H) ; 2.81 (m, 2H) ; 4.15 (s, 2H) ; 4.56 (s, 2H) ; 7.02 (s, 1H) ; 7.10 (s, 2H) 
; 7.2 (d, 2H) ; 8.43 (dd, 2H) ; 11.7 (s br 1H). 



R 


BR3 mg ; 
mmol 


CH 2 C1 2 
ml 


Propylamine 
fx\ ; mmol 


Mass mg ; 
Yield 


MS- 
ESI 


f -/~* J 
< N 


123 ; 0.17 


3 


140; 1.67 


58 ; 68% 


506 

[M+H] 

+ 1 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
l H NMR spectrum (DMSO ds) : 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 2.3 (s, 6H) ; 2.46 
(m, 2H) ; 2.64 (m, 2H) ; 2.88 (m, 2H) ; 4.15 (s, 2H) ; 4.19 (t, 2H) ; 4.57 (s, 2H) ; 7.01 (s, 1H) ; 



15 7.09 (s, 2H) ; 7.92 (s, 1H) ; 8.42 (s, 1H) ; 11.9 (s br, 1H). 



R 


BR4 mg ; 
mmol 


CH2CI2 
ml 


Propylamine 
ftl ; mmol 


Mass mg ; 
Yield 


MS- 
ESI 




96; 0.12 


3 


140 ; 1.67 


50 ; 72% 


579 
[M+H] 

+ 
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>H NMR spectrum (DMSO d«D : 1.26 (s, 6H) ; 1.44 (m, 4H) ; 1.61 (m, 6H) ; 1.97 (s, 3H) 2.2 
(s, 2H) ; 2.32 (s, 6H) ; 2.4-2.85 (m, 14H) ; 4.16 (s, 2H) ; 4.58 (s, 2H) ; 7.04 (s, 1H) ; 7.11 (s, 
2H) ; 11.8 (s, 1H). 



R 


BR5 mg ; 
mmol 


CH 2 C1 2 
ml 


Propylamine 
111 ; mmol 


Mass mg ; 
Yield 


MS-ESI 




167 ; 0.22 


3 


180 ; 2.2 

/» i not. ■KAaTilTt 


30 ; 25% 


538 

[M+H] + 



»H NMR spectrum (DMSO d*) : 1.26 (s, 6H) ; 1.44 (m, 4H) ; 1.57 (m, 2H) ; 1.62 (m, 4H) ; 
2.27 (m, 6H) ; 2.32 (s, 6H) ; 2.5-2.85 (m, 6H) ; 3.52 (s, 4H) ; 4.16 (s, 2H) ; 4.58 (s, 2H) ; 7.03 
(s, 1H) ; 7.12 (s,2H); 11.8 (s, 1H). 



10 



R 


BR6 mg ; 


CH2CI2 


Propylamine 


Mass mg ; 


MS-ESI 




mmol 


ml 


/il ; mmol 


Yield 






194 ; 0.24 


3 


195 ; 2.4 

t 1 not. MoCYPn 


93 ; 66% 


586 . 
[M+H] + 



'H NMR spectrum (DMSO d 6 ) : 1.26 (s, 6H) ; 1.44 (m, 4H) ; 1.55 (m, 2H) ; 1.61 (m, 4H) ; 
2.32 (s, 6H) ; 2.4-2.85 (m, 8H) ; 2.82 (s, 4H) ; 3.04 (m, 4H) ; 4.16 (s, 2H) ; 4.58 (s, 2H) ; 7.03 
15 (s, 1H) ; 7.12 (s,2H); 11.8 (s,lH). 

Intermediates f nr Samples *-1 -3-5- BR2 - respectively 

Stl^inlmatSr^ were prepared as follows, Stable sno wing the reaction condauons 
and characteristics for each example, corresponding to the description of Example 3 given 
20 above:- 



dns. , 





BR 
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R 


Bd 

mg; 
mmol 


Alcohol 
mg ; mmol 


PPh 3 mg 

> 

mmol 


THF 
ml 


DEAD 

Ml", 
mmol 


Mass mg ; 
Yield 


MS- 
ESI 




300; 
0.47 


70 ; 0.56 


495; 
1.87 


10 


290; 
1.84 


292 ; 83% 


746 

nv if • tt 

[M+H 

] + 


Chromato. - EtOA 
BR3 


c/CH 2 Cl 2 (0 to 100% EtOAc) 




R 


Bd 

mg; 
mmol 


Alcohol 
mg ; mmol 


PPh 3 mg 

1 

mmol 


THF 
ml 


DEAD 
/il ; mmol 


Mass mg ; 
Yield 


MS- 
ESI 


< N 


150; 
0.23 


32 ; 0.28 


362; 
1.38 


5 


145; 
0.92 


123 ; 72% 


736 

[M+H] 

+ 



5 Chromato. - EtOAc/CH 2 Cl 2 (0 to 100% EtOAc) 



•IV-t 

R 


Bd 

mg; 
mmol 


Alcohol 
mg ; 
mmol 


PPh 3 
mg; 
mmol 


THF 
ml 


DEAD 

Mi; 

mmol 


Massmg 
; Yield 


MS- 
ESI 




150; 
0.23 


53 ; 0.28 


362; 
1.38 


5 


200; 
1.26 


96 ; 51% 


809 
[M+ 
H] + 



10 





R 




Bd 


Alcohol 


PPh 3 mg 


THF 


DEAD 


Mass mg ; 


MS- 








mg; 


mg ; mmol 


> 


ml 


/xl ; mmol 


Yield % 


ESI 








mmol 




mmol 
















200; 


54 ; 037 


490; 


5 


270; 


167 ; 70% 


768 






031 




1.86 




1.72 




[M+H 
] + 
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Chromato. - EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



BR6 



R 


Bd 


Alcohol 


PPh 3 mg 


THF 


DEAD 


Mass mg 


MS- 




mg; 


mg ; mmol 




ml 


Mi; 


; Yield % 


ESI 




mmol 




mmol 




mmol 








200; 


72 ; 0.37 


490; 


5 


270; 


194; 


816 


0.31 




1.86 




1.72 


77% 


[M+ 
H] + 



Chromato. - EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH). 



5 

Example 4 

2-[3<2^dimethyl-3-oxo-3-azabicyclo^ 
dtaethylphenyl)-lH-pyraol^ 




CR17 Example 4 

10 A solution of partially purified* Cgl7 (4.2 g ; from 2.3 mmol of Cf) in CH 2 C1 2 (30 ml) under 
nitrogen was treated drop wise with n-propylamine (1.36 ml ; 23 mmol) at room temperature. 
The mixture was stirred at room temperature for 2h, the solvents evaporated and the residue 
purified directly by flash chromatography eluting with increasingly polar mixtures of EtOAc 
and then MeOH/CH 2 Cl 2 (0 to 15% MeOH) to give Example 4 as a beige solid (768 mg). 

15 *Contains some PI13PO 

Yield : 59% for last two steps. 

*H NMR spectrum (DMSO d*) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.60 (m, 4H) ; 2.3 
(s, 6H) ; 2.55-2.95 (m, 7H) ; 4.14 (s, 2H) ; 4.57 (s, 2H) ; 5.94 (s, 2H) ; 6.55 (d, 1H) ; 6.69 (s, 
1H) ; 6.76 (d, 1H) ; 7.03 (s, 1H) ; 7.04 (s, 2H) ; 11.8 (s br 1H). 
20 MS-ESI : 573 [M+H] + 
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S tailing materials Ce, Cf and CR17 were prepared as follows:- 




CR17 

Cf 

A solution of methyl 3,5-dimethylbenzoate (148 g ; 0.9 mol) and 3S-methylbutyrolactone (90 
g ; 0.9 mol) in THF (2.4 1) under argon was cooled to 0°C and treated dropwise rapidly with 

5 LHMDS (1.35 1 ; 1.35 mol ; 1M in hexanes). The mixture was stirred for 2h while the 
temperature was maintained below 10°C. The mixture was poured into dilute HC1 (2N, 
800ml) at 0°C. Further dilute HC1 (2N) was added until the pH reached 1.6. The THF was 
evaporated and the residual aqueous phase was extracted with EtOAc. The organic phase was 
washed with sat. aq. NaHC0 3 , brine and dried over MgSO*. The residue was purified by flash 

10 chromatography eluting with increasingly polar mixtures of EtOAc/hexanes (10 to 15% 
EtOAc) to give Ca as a colourless oil (127.7 g). 
Yield : 61%. 

! H NMR spectrum (DMSO d<j) : 1.09 (td, 3H) ; 2.36 (s, 6H) ; 3.05 (m, 1H) ; 3.93 (t, 1H) ; 
4.50 (t, 1H) ; 4.78 (d, 1H) ; 7.36 (s, 1H) ; 7.67 (s, 2H). 
15 MS-ESI:233 [M+ITf 

Compound Ca (127.5 g ; 0.55 mol) was dissolved in EtOH (2.0 1) and hydrazine hydrate (27 
ml ; 0.55 mol) was added. The mixture was stirred overnight at room temperature. Dilute HC1 
(12N ; 12 ml) was added and the mixture stirred for a further lh. The precipitate was filtered 
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to give Cb as a white solid (63 g). Crystallisation from the mother liquors yielded further 
batches of Cb (29 g). 
Yield : 68% 

! H NMR spectrum (DMSO ds) : 1.15 (d, 3H) ; 2.23 (s, 6H) ; 2.77 (m, 1H) ; 3.53 (d, 2H) ; 4.77 
5 (br s, 1H) ; 7.01 (s, 1H) ; 7.04 (s, 2H) ; 9.5 (br s, 1H). 
MS-ESI : 247 [M+H] + 

A mixture of Cb (50 g ; 0.20 mol) and Ba (60 g ; 0.23 mol) in DMA (350 ml) under argon 
was treated with K 2 C0 3 (56 g ; 0.41 mol). The mixture was stirred and heated at 80°C 
10 overnight. The mixture was cooled and poured into a stirred mixture of sat. aq. NaHCO^O 
(1:2.5). The precipitate was filtered, washed abundantly with water and dried, to give the 
alcohol Cc as a pale beige solid. (84.5 g). 
Yield : 99% 

NMR spectrum (DMSO de) : 1.12 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.62 (m, 4H) ; 
15 2.31 (s, 6H) ; 2.75 (m, 1H) ; 3.46 (m, 2H) ; 4.14 (m, 2H) ; 4.51 (br s, 1H) ; 4.58 (m, 2H) ; 7.03 
(s, 1H) ; 7.06 (s, 2H) ; 11.9 (br s, 1H). 
MS-ESI : 426 [M+H) + 

A solution of Cc (42 g ; 0.1 mol) in CH^l, (800 ml) under argon was treated with 
20 acetonitrile (3 1) and DMAP (250 mg ; cat.). The mixture was stirred and cooled to 0°C and a 
solution of BOCOBOC (24 g ; 0.11 mol) in acetonitrile (100 ML) was added slowly, 
dropwise. The mixture was allowed to warm to room temperature until no Cc remained (~1 
day) and was poured into water (2 1) and stirred for 4 h. The organic solvents were 
evaporated. The mixture was extracted with CU 2 Cl t and the organic phase was washed with 
25 water, brine and dried over MgS0 4 . The residue was purified by flash chromatography eluting 
with increasingly polar mixtures of EtOAc/ CH 2 C1* (20 to 50% EtOAc) to give Cd as a 
colourless foam (25.5 g). 
Yield : 50% 

*H NMR spectrum (DMSO dfi) : 1.02 (d, 3H) ; 1.16 (s, 9H) ; 1.270 (s, 6H) ; 1.44 (m, 4H) ; 
30 1.62 (m, 4H) ; 2.29 (s, 6H) ; 2.33 (m, 1H) ; 3.38 (m, 2H) ; 4.23 (m, 2H) ; 4.54 (m, 1H) ; 4.59 
(s,2H);6.89(s, 1H) ; 7.05 (s, 2H). 
MS-ESI : 526 [M+H] + 
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A solution of Cd (50.9 g ; 97 mmol), phthalimide (17 g ; 1 16 mmol) and triphenyl phosphine 
(38 g ; 145 mmol) in THF (1 1) under argon was cooled to 0°C and treated rapidly, 
portionwise with DTAD (33.3 g ; 145 mmol). The mixture was allowed to warm to room 
temperature for 2 h 30 min. Water (500 ml) was added to the mixture and the organic solvent 
5 evaporated. The mixture was extracted with CH 2 C1 2 and the organic phase was washed with 
water, brine and dried over MgS0 4 .The residue was purified by flash chromatography eluting 
with increasingly polar mixtures of EtOAc/CH 2 Cl 2 (0 to 15% EtOAc) to give a cream foam 
(48.4 g) which was dissolved in EtOH (1.5 1). The mixture was treated with hydrazine hydrate 
(143 ml ; 2.95 mol) at room temperature and was stirred for a further 26 h. The precipitate 
10 was filtered and the residue purified by flash chromatography eluting with increasingly polar 
mixtures of MeOH/CH 2 Cl 2 (5 to 15% MeOH) to give Ce as a white solid (31.4 g). 
Yield : 77% 

>H NMR spectrum (DMSO de) : 1.12 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
2.31 (s, 6H) ; 2.63 (m, 2H) ; 2.72 (m, 1H) ; 4.15 (m, 2H) ; 4.57 (m, 2H) ; 7.02 (s, 1H) ; 7.06 
15 (s,2H);8.9(brs, 1H). 
MS-ESI : 425 [M+H] + 

A solution of Ce (1.5g ; 3.58 mmol) in THF (70 ml) was cooled to 0°C under argon. DIEA 
(810 /il ; 4-65 mmol) was added followed by a solution of DNOSC1 (1.04 g ; 3.9 mmol) in 

20 THF (20 ml). The mixture was allowed to warm to room temperature for 2 h and was treated 
with aq. HC1 (IN). The mixture was extracted with CH 2 C1 2 and the organic phase was washed 
with water, brine and dried over MgS0 4 . The residue was purified by flash chromatography 
eluting with increasingly polar mixtures of EtOAc/CH 2 Cl 2 (0 to 100% EtOAc) to give Cf as a 
cream foam (2.07 g). 

25 Yield: 88% 

*H NMR spectrum (DMSO d*) : 1.10 (d, 3H) ; 1.23 (s, 6H) ; 1.41 (m, 4H) ; 1.58 (m, 4H) ; 
2.29 (s, 6H) ; 2.83 (m, 1H) ; 3.19 (m, 2H) ; 4.13 (m, 2H) ; 4.55 (m, 2H) ; 6.95 (s, 2H) ; 6.98 
(s, 1H) ; 8.12 (d, 1H) ; 8.49 (br s, 1H) ; 8.52 (q, 1H) ; 8.79 (d, 1H). 
MS-ESI : 655 [M+H] + 

30 

A mixture of Cf (1.5 g ; 2.3 mmol), the corresponding alcohol (575 mg ; 3.45 mmol) and 
triphenylphospbine (3.67 g ; 14 mmol) in THF (50 ml) at 0°C under argon was treated with 
DTAD (2.12 g ; 9.2 mmol). The mixture was allowed to warm to room temperature for 1 h 
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when water was added. The mixture was extracted with CH 2 C1, and the organic phase was 
washed with water, brine and dried over MgS0 4 . The residue was purified by flash 
chromatography eluting with increasingly polar mixtures of EtOAc/hexanes (0 to 50%) and 
then EtOAc/CH.Cla (0 to 100% EtOAc) to give CR17 as a beige solid (4.2 g). 
5 This partially purified intermediate (containing some PI13PO) was used directly in the final 
step. 

Example 4.1-4.54 

The following examples were prepared using the same methodology as Example 4, 




10 H 

The table shows the R group relating to the above structure, the reaction conditions and 
characteristics of each example, corresponding to the description of the preparation of 
Example 4 given above: - 



15 Example 4.1 



R 


CRl mg ; 


CH2CI2 


Propylamine 


Mass mg; 


MS-ESI 




mmol Cf 


ml 


ml ; mmol 


Yield 




>~^0 


100; 0.13 


5 


0.11 ; 1.3 


53 ; 78% 


530 

[M+H] + 



'HNMR spectrum (DMSO d*) : 1.12 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 
2.28 (s, 6H) ; 2.6-2.9 (m, 7H) ; 4.14 (s, 2H) ; 4.57 (s, 2H) ; 7.03 (s, 3H) ; 7.12 (d, 2H) ; 8.39 
(d,2H);11.8(sbrlH). 



20 
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F.yam ple 4.2 



R 


CR2mg; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 




202 ; 0.25 


3 


0.21 ; 2.5 


130 ; 91% 


558 
[M+H 

r 



Chromato. - EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
*H NMR spectrum (DMSO dg) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.35 (m, 2H) ; 1.42 (m, 4H) ; 
1.53 (m, 2H) ; 1.61 (m, 4H) ; 2.29 (s, 6H) ; 2.5-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 



5 7.03 (s, 1H) ; 7.05 (s, 2H) ; 7.17 (d, 2H) ; 8.42 (d, 2H) 11.8 (s br 1H). 



Example 4.3 



R 


CR3 mg ; 
mmolCf ! 


cmcb 

ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 




68 ; 0.09 


3 


0.08 ; 0.88 


42 ; 87% 


544 

[M+H] + 



Chromato. - EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
'H NMR spectrum (DMSO de- TFAd) : 1.25 (m, 9H) ; 1.43 (m, 4H) ; 1.60 (m, 4H) ; 1.97 (m, 



10 2H) ; 2.32 (s, 6H) ; 2.8-3.15 (m, 7H) ; 4.20 (s, 2H) ; 4.55 (s, 2H) ; 7.03 (s, 2H) ; 7.07 (s, 1H) 
7.96 (d, 2H) ; 8.89 (d, 2H) ; 11.8 (s br 1H). 



Example 4.4 



R 


CR4 mg ; 


CH2CI2 


Propylamine ml ; 


Mass mg; 


MS- 




mmol Cf 


ml 


mmol 


Yield 


ESI 




514; 0.19 


3 | 


0.165 ; 2 


75 ; 68% 


557 
[M+H] 












+ 



Chromato. - EtOAc 



15 J H NMR spectrum (DMSO ds) : 1.12 (d, 3H) ; 1.25 (s, 6H) ; 1.32 (m, 2H) ; 1.42 (m, 4H) ; 
1.50 ; (m,2H) ; 1.61 (m, 4H) ; 2.28 (s, 6H) ; 2.35-2.85 (m, 7H) ; 4.14 (s, 2H) ; 4.57 (s, 2H) ; 
7.01 (s, 1H) ; 7.06 (s, 2H) ; 7.15 (m, 3H) ; 7.24 (m, 2H) ; 11.8 (s br 1H). 
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Example 4.5 



R 


CR5mg; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 


1 — ~tX 


1600; 0.5 


30 


0.58;7 


185 ; 63% 


587 

|M+H 

]+ 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 

*H NMR spectrum CDMSO d6) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.35 (m, 2H) ; 1.44(m, 4H) ; 
1.47 ; (m,2H) ; 1.61 (m, 4H) ; 2.29 (s, 6H) ; 2.4-2.9 (m, 7H) ; 3.70 (s, 3H) ; 4.15 (s, 2H) ; 4.57 



5 (s, 2H) ; 6.81 (d, 2H) ; 7.04 (m, 5H) ; 11.8 (s br 1H). 



Example 4.6 



R 


CR6 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 




230 ; 0.23 


5 


0.19 ; 2.3 


103 ;56% 


XXX 

[M+H] 
+ 



Chromato. - EtOAc/CH 2 Cl 2 (75 to 100% EtOAc) and then MeOH/CH 2 Cl 2 (0 to 10% MeOH). 
NMR spectrum (DMSO de) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.37 (m, 2H) ; 1.42 (m, 4H) ; 
10 1.54 (m, 2H) ; 1.59 (m, 4H) ; 2.28 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 
7.02 (s, 1H) ; 7.05 (s, 2H) ; 7.44 (d, 2H) ; 8.14 (d,2H) ; 11.8 (s br 1H).. 



Example 4.7 



R 


CR7 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.23 


5 


0.19 ; 2.3 


48 ; 37% 


559 

[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



15 *H NMR spectrum (DMSO de) : 1.17 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.48 (m, 2H) ; 
1.61 (m, 4H) ; 1.71 (m, 2H) ; 2.3 (s, 6H) ; 2.55-3.0 (m, 7H) ; 4.17 (s, 2H) ; 4.58 (s, 2H) ; 7.04 
(m, 3H) ; 7.32 (t, 1H) ; 8.71 (d, 2H) ; 11.8 (s br 1H). 
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Example 4,8 



R 


CR8 mg ; 


cmcb 


Propylamine ml ; 


Mass mg; 


MS -ESI 




mmol Cf 


ml 


mmol 


Yield 






nd* ; 0.23 


3 


0.19; 2.3 


71 ; 54% 


559 

[M+Hf 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



! H NMR spectrum (DMSO de) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 6H) ; 1.63 (m, 6H) ; 
2.29 (s, 6H) ; 2.55-2.9 (m, 7H) ; 4.16 (s, 2H) ; 4.57 (s, 2H) ; 7.02 (s, 1H) ; 7.05 (s, 2H) ; 8.45 
5 (d, 1H) ; 8.52 (m, 2H) ; 1 1.8 (s br 1H).. 



Example 4.9 



R 


CR9mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 


CN 


nd* ; 0.38 


10 


0.31 ; 3.8 


94 ; 45% 


554 

[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
! H NMR spectrum (DMSO d6) : 1.12 (d, 3H) ; 1.24 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 



10 2.29 (s, 6H) ; 2.6-2.9 (m, 7H) ; 4.15 (s, 2H) ; 4.56 (s, 2H) ; 7.02 (s, 3H) ; 7.31 (d, 2H) ; 7.68 
(d,2H);11.8 (sbrlH). 



Example 4.10 



R 


CR10 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.23 


3 


0.19 ; 2.3 


50 ; 38% 


579 

[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 7% MeOH) 



15 *H NMR spectrum (DMSO de) : 1.16 (d, 3H) ; 1.25 (s, 6H) ; 1.40 (m, 4H) ; 1.59 (m, 4H) ; 
2.27 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.16 (m, 2H) ; 4.56 (s, 2H) ; 7.03 (s, 1H) ; 7.04 (s, 2H) ; 7.3 
(d, 1H) ; 7.46 (m, 2H) ; 7.62 (s, 1H) ; 7.8 (m, 2H) ; 7.86 (d,lH) ; 11.8 (s br 1H). 
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Eram eje 4.11 



R 


CRllmg; 
mmolCf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.23 


3 


0.19 ; 2.3 


88 ; 68% 


559 

[M+Hf 



Chromato. - MeOH/CH^ (0 to 10% MeOH) 
»HNMR spectrum (DMSO d*) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
2.29 (s, 6H) ; 2.6-2.95 (m, 5H) ; 3.45 (s, 2H) ; 4.16 (s,2H) ; 4.41 (s, 2H) ; 4.56 (s, 2H) ; 7.C 
5 (s, 1H) ; 7.06 (s, 2H) ; 7.2-7.35 (m, 5H) ; 11.8 (s br 1H). 



F.xample 4.12 



R 


CR12 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 




nd* ; 0.46 


10 


0.38 ; 4.6 ~~ | 


152 ; 62% 


529 

[M+H] + 


Chromato. - N 


[eOH/CH^l, (0 to 10% MeOH) 



*H NMR spectrum (DMSO d*) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.60 (m, 4H) ; 
2.29 (s, 6H) ; 2.45-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 7.03 (s, 1H) ; 7.04 (s, 2H), 7. 
(d, 2H) ; 7.16 (t, 1H) ; 7.24 (t, 2H) ; 11.8 (s br 1H). 



F.xample 4.13 



R 


CR13 mg ; 
mmolCf 


cmcb 

ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.38 


20 


450 ; 7.6 


154 ; 68% 


597[M" 
H] + 


CF 3 













Chromato. - MeOH/CH 2 Cl 2 (0 to 7% MeOH) 
15 1H NMR spectrum (DMSO d6) : 1.12 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.6 (m, 4H) ; 
2.27 (s, 6H) ; 2.6-2.9 (m, 7H) ; 4.14 (m, 2H) ; 4.56 (s, 2H) ; 7.02 (s, 1H) ; 7.03 (s, 2H) ; 7, 



(m,4H); 11.8 (sbr 1H). 
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Example 4.14 



R 


CR14 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


105 ; 71% 

tt r-vi er\ -i f\Of. 


589 

[M+H] + 



'H NMR spectrum (DMSO ds) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 
2.29 (s, 6H) ; 2.6-2.9 (m, 7H) ; 3.68 (s, 3H) ; 3.70 (s, 3H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 6.60 
5 (q, 1H) ; 6.72 (d, 1H) ; 6.79 (d, 1H) ; 7.03 (s, 1H) ; 7.05 (s, 1H) ; 11.8 (s br 1H). 



F.vamnle 4.15 



R 


CR15 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.295 ; 5 


32 ; 22% 


572 

[MUTT 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
»H NMR spectrum (DMSO ds) : 1.16 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.60 (m, 4H) ; 



10 2.30 (s, 6H) ; 2.6-2.9 (m, 7H) ; 2.83 (s, 6H) ; 4.16 (s, 2H) ; 4.57 (s, 2H) ; 6.61 (d, 2H) ; 6.92 
(d, 2H) ; 7.04 (s, 3H) ; 11.8 (s br 1H). 



R 


CR16 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.46 


10 


0.380 ; 4.6 


149 ; 59% 


547 

[M+H] + 



15 NMR spectrum (DMSO de) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 
2.29 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 7.03 (m, 5H) ; 7.12 (m, 2H) ; 
11.8(sbrlH). 
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Example 4.17 



R 


CR18 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 


F 


nd* ; 0.25 


5 


0.27; 4.5 


61 ; 43% 


565 

[M+H] + 



Chromato. - EtOAc/CH 2 Cl 2 (50 to 100% EtOAc) and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
*H NMR spectrum (CDC1 3 ) : 1.21 (d, 3H) ; 1.35 (d, 6H) ; 1.44 (m, 4H) ; 1.75 (m, 4H) ; 2.33 
(s, 6H) ; 2.6-3.1 (m, 7H) ; 4.26 (m, 2H) ; 4.63 (s, 2H) ; 6.61 (m, 3H) ; 7.01 (s, 3H) ; 9.1 (s br, 



5 1H). 



Exaniple 4.18 



R 


CR19 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


53 ; 36% 


585 

[M+H] + 


Chromato. - MeOH/CH 2 Cl 2 (0 to 10 


% MeOH 


) 



'H NMR spectrum (DMSO de) : 1.14 (d, 3H) ; 1.25 (s, 15H) ; 1.41 (m, 4H) ; 1.6 (m, 4H) ; 
10 2.29 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.56 (s, 2H) ; 7.02 (d, 2H) ; 7.03 (s, 1H) ; 7.04 
(s, 2H) ; 7.25 (d, 2H) ; 11.8 (s br 1H). 



Example 4.19 



R 


CR20 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


40 ; 29% 


557 

[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



15 ! H NMR spectrum (DMSO ds) : 1.18 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.16 
(s, 3H) ; 2.20 (s, 3H) ; 2.30 (s, 6H) ; 2.5-2.95 (m, 7H) ; 4.17 (s, 2H) ; 4.56 (s, 2H) ; 6.84 (s, 
1H) ; 6.88 (d, 1H) ; 6.99 (s, 1H) ; 7.05 (s, 3H) ; 11.8 (s br 1H). 
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R 


CR21 mg 
; mmol Cf 


CH2CI2 
ml 


Propylamine 
ml ; mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


49 ; 34% 


581 [M+H] + 



! H NMR spectrum (DMSO d«) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
2.29 (s, 6H) ; 2.55-2.9 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 7.02 (s, 1H) ; 7.04 (s, 2H) ; 7.15 
5 (ra, 1H); 7.27 (m,2H) ; 11.8 (sbrlH). 



Example 4.21 



R 


CR22 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


64 ; 44% 


581 

[M+ 

H] + 


Chromato. - MeC 


)H/CH 2 Cl a (0 to 10% MeOH] 





X H NMR spectrum (DMSO dfi) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.2S 
10 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.56 (s, 2H) ; 7.02 (s, 1H) ; 7.04 (s, 2H) ; 7.10 (m, 
1H) ; 7.26 (m, 1H) ; 7.35 (m, 1H) ; 11.8 (s br 1H). 



Example 4.22 



R 


CR23 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 


Cl 


nd* ; 0.25 


5 


0.27 ; 4.5 


50 ; 34% 


597 

[M+HT 



Chromato. - MeOH/CH^ (0 to 10% MeOH) 



15 J H NMR spectrum (DMSO de) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.28 
(s, 6H) ; 2.55-2.95 (m, 7H) ; 4.16 (m, 2H) ; 4.56 (s, 2H) ; 7.03 (s, 3H) ; 7.11 (d, 1H) ; 7.41 (s, 
1H) 7.48 (d, 1H) ; 11.8 (s br 1H). 
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F.yam ple 4.23 



R 


CR24 mg 
; mmol Cf 


cmcb 

ml 


Propylamine 
ml ; mmol 


Mass mg; 
Yield 


MS-ESI 


a 


nd* ; 0.25 


5 


0.27 ; 4.5 


40 ; 27% 


597 [M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



»H NMR spectrum (DMSO ds) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.61 (m, 4H) ; 
2.29 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 7.02 (s, 1H) ; 7.05 (s, 2H) ; 7.25 
5 (t, 1H) ; 7.4 (d,2H); 11.8 (sbrlH). 



Fxamnle 4.24 



R 


CR25 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.23 


5 


540 ; 9.2 


50 ; 37% 


580 

[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
*H NMR spectrum (DMSO ds) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 



10 2.31 (s, 6H) ; 2.55-2.95 (m, 3H) ; 3.1-3.75 (m, 4H) ; 3.67 (m, 2H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) 
; 4.62 (m, 1H) ; 4.68 (m, 1H) ; 4.76 (s, 1H) ; 4.93 (s, 1H) ; 7.03 (s, 1H) ; 7.06 (s, 2H) ; 11.8 (s 
brlH). 



Example 4.25 



R 


CR26 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 


^0 


nd* ; 0.23 


5 


0.810 ; 13.2 


68 ; 52% 


566 

[M+H] + 



15 Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 

J H NMR spectrum (DMSO ds) : 1.13 (d, 3H) ; 1.26 (s, 6H) ; 1.42 (m, 4H) ; 1.62 (m, 4H) ; 
2.03 (m, 2H) ; 2.31 (s, 6H) ; 2.33 (m, 3H) ; 2.55-2.95 (m, 6H) ; 4.14 (s, 2H) ; 4.49 (m, 2) ; 
4.58 (s, 2H) ; 4.71 (s, 1H) ; 4.8 (s, 1H) ; 7.03 (s, 1H) ; 7.06 (s, 2H) ; 11.8 (s br 1H). 



20 
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R 


CR27 mg 
; mmol Cf 


CH2CI2 1 
ml 


Propylamine 
ml ; mmol 


Mass mg; 
Yield 


MS-ESI 


F 


nd* ; 0.26 


5 


0.27 ; 3.3 


55 ; 38% 


547 [M+H] + 



'HNMR spectrum (DMSO d«) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.29 
(s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 6.97 (m, 3H) ; 7.03 (s, 3H) ; 7.27 (m, 
5 1H); 11.8(sbrlH). 



Example 4.27 



R 


CR28 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 


CI 


nd* ; 0.26 


5 


0.27 ; 3.3 


40 ; 27% 


"563 
[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



J H NMR spectrum (DMSO de) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.: 
(s. 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (m, 2H) ; 4.57 (s, 2H) ; 7.03 (s, 3H) ; 7.09 (m, 1H) ; 7.25 
(m,3H) ;11.8 (sbrlH). 



Exampje 4.28 



R 


CR29 mg ; 
mmol Cf 


cmcb 

ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.26 


5 


0.27 ; 3.3 


47 ; 32% 


559 

[M+H] + 



Chromato. - MeOH/CHtCl* (0 to 10% MeOH) 



15 'HNMR spectrum (DMSO d*) : 1.16 (d, 3H) ; 1-25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.3 
(s, 6H) ; 2.55-2.95 (m, 7H) ; 3.71 (s, 3H) ; 4.16 (s, 2H) ; 4.56 (s, 2H) ; 6.7 (m, 3H) ; 7.04 (s, 
3H) ; 7.16 (m, 1H) ; 11.8 (s br 1H). 
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F.yanrole 4.29 




CR30 mg I CH2CI2 
; mmol Cf ml 



nd* ; 0.26 



Propylamine 
ml ; mmol 



0.27 ; 3.3 



Mass mg; 
Yield 



70 ; 49% 



MS-ESI 



543 [M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 

»HNMR spectrum (DMSO dd • (4 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 2.24 
(s, 3H) ; 2.3 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.16 (s, 2H) ; 4.57 (s, 2H) ; 6.90 (m, 2H) ; 6.98 (d, 
5 1H) ; 7.04 (s, 3H) ; 7.12 (t, 1H) ; 11.8 (sbr 1H). 



R 


CR31 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.26 


5 


0.27 ; 3.3 


64 ; 43% 


563 

[M+H] + 



»H NMR spectrum (DMSO ds) : 1.14 (d, 3H) ; 1.25 (m, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 
10 2.29 (s, 6H) ; 2.5-2.9 (m, 7H) ; 4.16 (s, 2H) ; 4.56 (m, 2H) ; 7.03 (s, 3H) ; 7.14 (d, 2H) ; 7.29 
(d,2H);11.8(sbrlH). 



R 


CR32 mg ; 


CH2CI2 


Propylamine ml ; 


Mass mg; 


MS-ESI 




mmol Cf 


ml 


mmol 


Yield 






nd* ; 0.26 


5 


0.27 ; 3.3 


143 ; 100% 


543 

[M+H] + 



15 ^NMR spectrum (DMSO d*) : 1.14 (d, 3H) ; 1.25 (m, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 
2.24 (s, 3H) ; 2.29 (s, 6H) ; 2.5-2.95 (m, 7H) ; 4.15 (s, 2H) ; 4.56 (m, 2H) ; 6.98 (d, 2H) ; 7.04 
(m,5H); 11.8(sbrlH). 



WO 2004/017961 
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Example 432 



R 


CR33 mg ; 


CH2CI2 


Propylamine ml ; 


Mass mg; 


MS-ESI 




mmol Cf 


ml 


mmol 


Yield 






nd* ; 0.26 


5 


0.27 ; 3.3 


133 ; 90% 


559 

[M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 



»H NMR spectrum (DMSO ds) : 1.13 (d, 3H) ; 1.25 (m, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 
2.29 (s, 6H) ; 2.5-2.95 (m, 7H) ; 3.70 (s, 3H) ; 4.15 (s, 2H) ; 4.56 (m, 2H) ; 6.79 (d, 2H) ; 7.01 
5 ; (d, 2H) ; 7.04 (s, 3H) ; 1 1.8 (s br 1H). 



Example 4.33 



R 


CR34 mg 
; mmol Cf 


CH2CI2 
ml 


Propylamine 
ml ; mmol 


Mass mg; 
Yield 


MS-ESI 


"90 


nd* ; 0.26 


5 


0.27 ; 3.3 


51 ; 35% 


547 [M+H] + 



Chromato. - MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
'H NMR spectrum (DMSO ds) : 1.14 (d, 3H) ; 1.25 (m, 6H) ; 1.42 (m, 4H) ; 1.6 (m, 4H) ; 
10 2.29 (s, 6H) ; 2.5-2.95 (m, 7H) ; 3.70 (s, 3H) ; 4.16 (m, 2H) ; 4.56 (s, 2H) ; 7.04 (s, 3H) ; 7.09 
(m, 2H) ; 7.21 ; (m, 2H) ; 11.8 (s br 1H). 

Example 4.34 

Example 434 was prepared by a different methodology (opening of epoxide by Ce) : see 
15 below. 



Example 4.35 



R 


CR36 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


78 ; 55% 


565 

[M+H] + 



Chromato. - EtOAc/CH 2 Cl 2 (50 to 100% EtOAc) and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 
J H NMR spectrum (DMSO de) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 



20 2.29 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.14 (m, 2H) ; 4.57 (s, 2H) ; 6.94 (m, 1H) ; 7.03 (s, 3H) ; 
7.15 (m, 1H) ; 7.26 (m, 1H) ; 11.8 (s br 1H). 
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R 


CR37 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


32 ; 22% 


589 

[M+H] + 



'H NMR spectrum (DMSO de) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 
5 2.29 (s, 6H) ; 2.55-2.95 (m, 7H) ; 3.68 (s, 6H) ; 4.15 (m, 2H) ; 4.57 (s, 2H) ; 6.3 (m, 3H) ; 
7.03 (s, 1H) ; 7.04 (s, 2H) ; 11.8 (s br 1H). 



Example 4.37 



R 


CR38 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; j 
mmol 


Mass mg; 
Yield 


MS-ESI 


0— 


nd* ; 0.25 


5 


0.27 ; 4.5 


102 ; 66% 

tt rvt /r\ 1 nog. 


619 

[M+H] + 



10 l U NMR spectrum (DMSO ds) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 
2.29 (s, 6H) ; 2.55-2.95 (m, 7H) ; 3.60 (s, 3H) ; 3.69 (s, 6H) ; 4.14 (s, 2H) ; 4.56 (s, 2H) ; 6.42 
(s, 2H) ; 7.02 (s, 1H) ; 7.05 (s, 2H) ; 11.8 (s br 1H) . 



Example 4.38 



R 


CR39 mg ; 


CH2CI2 


Propylamine ml ; 


Mass mg; 


MS- 




mmolCf 


ml 


mmol 


Yield 


ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


91 ; 62% 

T^nio m 4.„ irt 


589 

[M+HT 

Of 



MeOH) 



1H NMR spectrum (DMSO d6) : 1.15 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
1.78 (m,2H) ; 2.29 (s, 6H) ; 2.55-2.95 (m, 5H) ; 3.68 (s, 3H) ; 3.88 (t, 2H) ; 4.15 (s, 2H) ; 4.56 
(s, 2H) ; 6.80 (m, 4H) ; 7.02 (s, 1H) ; 7.06 (s, 2H) ; 11.8 (s br 1H). 



20 



WO 2004/017961 
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R 


CR40 mg ; 
mmol Cf 


cmcb 

ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 


j-^jQ - )*- 


nd*;0.25 


5 


0.27 ; 4.5 ~1 

A -\ A Ikon \AofWf/C 


85 ; 61% ' 
'H.ri. fO to 1095 


562 

[M+H] + 
> MeOH). 



^nromatu. - xjlw^w v^^a v~ 

>H NMR spectrum (DMSO *) : 1.13 (d. 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
2.08 (s, 6H) ; 2.30 (s, 6H) ; 2.55-2.95 (m, 3H) ; 3.35 (s, 2H) ; 3.53 (s, 2H) ; 4.14 (m, 2H) ; 
5 4.57 (s, 2H) ; 6.01 (d. 1H) : 6.10 (d, 1H) ; 7.03 (s, 1H) ; 7.05 (s, 2H) , 11.8 (sbr 1H). 



R 


CR41 mg 
; mmol Cf 


CH2CI2 
ml 


Propylamine 
ml ; mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


5 


0.27 ; 4.5 


40 ; 29% 1 


544 [M+H] + 

TR.ru (0 to 10^ 



i^nromaiu. - iiiuawvix 2 ^^ 

>HNMR spectrum (DMSO d*) : 1.14 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.61 (m, 4H) ; 
10 2.29 (s, 6H) ; 2.55-2.95 (m, SB) ; 3.01 ; (m, 2H) ; 4.14 (s, 2H) ; 4.56 (s, 2H) ; 5.37 (s, 1H) ; 
6.50 (m, 3H) ; 7.04 (m, 5H) ; 11.8 (s br 1H). 



Example 4.41 



R 




CR42 mg ; 
mmol Cf 



nd* ; 0.25 



CH2CI2 
ml 



Propylamine ml ; 
mmol 



0.27; 4.5 



Mass mg; 
Yield 



87 ; 64% 



MS-ESI 



541 

[M+H] + 



Chromato. - EtOAc/CH 2 Cl 2 (50 to 100% EtOAc) and then MeOH/CH,Cl 2 (0 to 10% Meunj 
15 >H NMR spectrum (DMSO ds) : 1.16 (d, 3H) ; 1.20 (m, 6H) ; 1.41 (m, 4H) ; 1.61 (m, 4H) ; 
2 30 (s, 6H) ; 2.55-2.95 (m, 3H) ; 3.27 (m, 2) ; 4.13 (s, 2H) ; 4.53 (s, 2H) ; 6.23 (m, 1H) ; 6.42 
(d 1H) ; 7.04 (s, 1H) ; 7.07 (s, 2H) ; 7.21 ft 1H) ; 7.30 ft 2H) ; 7.35 (d, 2H) ; 11.8 (s br 1H). 
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R 


CR43 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; | 
Yield 


MS-ESI 


JO" 


nd* ; 0.25 


5 


0.27 ; 4.5 

-\ A „\ Ikon 'N/fp.O'H/f 


98 ; 72% _ 
H-CX (0 to 109i 


545 

[M+H] + 
j MeOH) 



^nroiiiaLu. - j_>i\-/^-vw^*2w* z 

»H NMR spectrum (DMSO d*) : 1.14 (d, 3H) ; 1.20 (m, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
2 31 (s, 6H) ; 2.61 (m, 1H) ; 2.68 (m, 1H) ; 2.85 (m, 1H) ; 3.53 (s, 2H) ; 3.70 (s, 3H) ; 4.12 
5 (m, 2H) ; 4.56 (s, 2H) ; 6.81 (d. 2H) ; 7.03 (s, 1H) ; 7.07 (s, 2H) ; 7.12 (d, 2H) ; 11.8 (s br 
1H). 



R 


CR44 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml 
; mmol 


Mass mg; 
Yield 


MS- 
ESI 




nd* ; 0.25 


5 


0.27 ; 3.3 


100 ; 63% 

71. co to 10% a 


629 

[M+H] + 
fleOH) 



10 



•H NMR spectrum (DMSO d.) : 1.08 (d, 6H) ; 1.18 (d, 3H) ; 1.26 (s, 6H) ; 1.42 (m, 4H) ; 1.60 
(m, 4H) ; 2.31 (s, 6H) ; 2.55-2.95 (m, 7H) ; 3.73 (m, 1H) ; 4.18 (m, 2H) ; 4.56 (s, 2H) ; 5.95 
(s, 1H) ; 6.96 (d, 2H) ; 7.04 (s, 3H) ; 7.25 (d, 2H) ; 8.22 (s, 1H) ; 11.8 (s br 1H). 



15 Kxamolc 4.44 

Example C45 was prepared by a different methodology (reductive amination of Ce) : see 
below. 



R 


CR46 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




108 ; 0.14 


3 


0.17 ; 2.0 


71 ; 93% ~ 


144 
[M+H] + 



WO 2004/017961 



PCT/GB2003/003633 



-91 



>HNMR spectrum (DMSO *> : 1.14 (d. 3H) ; 1-25 (s, 6H) ; 1-42 (m, 4H) ; 1.61 (m, 4H) ; 2.3 
(s, 6H) ; 2.55-2.95 (m, 7H) ; 4.14 (s, 2H) ; 4.57 (s, 2H) ; 4.83 (s, 2H) ; 6.44 (d. 2H) ; 6.74 (d. 
2H) ; 7.04 (s, 1H) ; 7.05 (s, 2H) ; 11.8 (s br, 1H). 



5 BVrainnle 4.46 



Propylamine ml ; 
mmol 
0.15 ; 1.8 



10 



Lomato. -EtOAc/Cri,k (0 to 100% EtOAc) an d then MeOH/C^U 1» 5 55% t*OH> 
>H NMR spectrum (DMSO *> : 1.18 (d. 3H) ; 1.25 (m, 6H) ; 1.42 (m, 4H) ; 1.5-1.9 (m, 12H) 
; 2.31 (s, 6H) ; 2.55-2.95 (m, SB) ; 4.16 (m, 2H) ; 4.56 (s, 2H) ; 7.03 (m, 5H) ; 7.51 (d, 2H) ; 
9.81 ;(s,lH) ; 11.8 (sbr.lH). 

F.xample 4.47 



CR48 mg ; 
mmol Cf 



SOaMe 



nd* ; 0.15 



CH2CI2 
ml 



Propylamine ml ; 
mmol 



0.12 ; 1.5 



Mass mg; 
Yield 



135 ; 99% 



MS- 
ESI 



700 

[M+H] + 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 1UU% ntu/vcj 
* NMR spectrum (DMSO * - TTAd) : 1.28 (m, 9H) ; 1.43 (m, 4H) ; 1.62 (m, 4H) ; 2.33 
6H) ; 2.8-3.25 (m, 7H) ; 3.51 (s, 6H) ; 4.23 (m, 2H) ; 4.57 (s, 2H) ; 7.05 (s, 2H) ; 7.08 (s, 1H) ; 
15 7.31 (d, 2H) ; 7.47 (d, 2H) ; 11.8 (s br, 1H). 



R 


CR49 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS-ESI 




nd* ; 0.25 


3 


0.15 ; 2.5 


80 ; 60% 
:h,cu (0 to 10% 


535 

[M+H] + 
MeOH) 



WO 2004/017961 
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»HNMR spectrum (DMSO d*) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.61 (m, 4H) ; 
2.30 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.15 (m, 2H) ; 4.57 (s, 2H) ; 6.76 (d, 1H) ; 6.90 (dd, 1H) ; 
7.02 (s, 1H) ; 7.05 (s, 2H) ; 7.27 (d, 1H) ; 11-76 (s br, 1H). 



5 Example 4.49 



R 


CR50mg ; 


CH2CI2 


Propylamine ml ; 


Mass mg; 


MS- 




mmol Cf 


ml 


mmol 


Yield 


ESI 


K OQL r S0 2 Me 
H 


nd* ; 0.6 


5 


0.355 ; 6 


181 ,49% 


622 

[M+H] + 



Chromato. - MeOH/CH^l, (0 to 10% MeOH) 
^NMR spectrum (DMSO do) : 1.12 (d, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.60 (m, 4H) ; 
2.29 (s, 6H) ; 2.55-2.85 (m, 7H) ; 2.92 (s, 3H) ; 4.14 (s, 2H) ; 4.57 (s, 2H) ; 7.06 (m, 7H) ; 
11.74 (sbr, 1H). 



10 

Example 4.50 



R 


CR51 mg ; 


CH2CI2 


Propylamine ml 


Mass mg; 


MS- 




mmol Cf 


ml 


; mmol 


Yield 


ESI 


H 


nd* ; 0.15 


3 


0.09 ; 1.5 


63 ; 67% 


630 

[M+Hf 



Chromato. - MeOH/CH,Cl 2 (0 to 10% MeOH) 
'H NMR spectrum (DMSO a*) : 1.16 (d, 3H) ; 1.25 (m, 12H) ; 1.42 (m, 4H) ; 1.60 (m, 4H) ; 
2.30 (s, 6H) ; 2.55-2.95 (m, 7H) ; 4.16 (m, 2H) ; 4.5 (s, 2H) ; 4.87 ; (m, 1H) ; 7.0 (d, 2H) ; 



15 7.04 (s, 3H) ; 7.34 (s, 2H) ; 9.44 (s, 1H) ; 11.8 (s br, 1H). 



Example 4.51 



R 


CR52 mg ; 


CH2CI2 


Propylamine ml 


Mass mg; 


MS- 




mmol Cf 


ml 


; mmol 


Yield 


ESI 




nd*;0.11 


2 


0.065 ; 1.1 


42 ; 57% 


669 

[M+H] + 



Chromato. - MeOH/CHiCU (0 to 15% MeOH) 



WO 2004/017961 
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J H NMR spectrum (DMSO d<i) : 1.16 (d, 3H) ; 1.25 (s, 6H) ; 1.25-1.8 (m, 18H) ; 2.31 (s, 6H) ; 
2.55-2.95 (m, 7H) ; 3.43 (m, 1H) ; 4.16 (m, 2H) ; 4.56 (s, 2H) ; 6.04 (s, 1H) ; 6.96 (d, 2H) ; 
7.04 (s, 3H) ; 7.25 (d, 2H) ; 8.25 (s, 1H) ; 11.86 (s br, 1H). 



5 Example 452 



R 


CR53 mg 
; mmol Cf 


CH2CI2 
ml 


Propylamine 
ml ; mmol 


Mass mg; 
Yield 


MS -ESI 




nd* ; 0.4 


5 


0.24 ; 4 


93 ; 44% 


535 [M+H) + 



Chromato. - EtOAc 



! H NMR spectrum (DMSO d«) : 1.13 (d, 3H) ; 1.25 (s, 6H) ; 1.1-1.7 (m, 21H) ; 2.3 (s, 6H) ; 
2.35-2.85 (m, 5H) ; 4.15 (s, 2H) ; 4.57 (s, 2H) ; 7.03 (s, 1H) ; 7.06 (s, 2H) 11.8 (s br, 1H). 

10 Example 4.53 

Example 4.53 was prepared by a different methodology (alkylation of Ce) : see 
below 



Example 4.54 



R 


CR55 mg ; 
mmol Cf 


CH2CI2 
ml 


Propylamine ml ; 
mmol 


Mass mg; 
Yield 


MS- 
ESI 




nd* ; 0.25 


5 


0.15; 2.5 


64 ; 42% 


610 

[M+H] + 



15 Chromato. - EtOAc and then MeOH/CH 2 Cl 2 (0 to 10% MeOH) 

'HNMR spectrum (DMSO <fc) : 1.16 (m, 3H) ; 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.59 (m, 4H) ; 
2.28 (s, 6H) ; 2.55-3.0 (m, 7H) ; 3.60 (s, 3H) ; 4.16 (s, 2H) ; 4.56 (s, 2H) ; 6.6 (d, 1H) ; 7.02 
(s, 3H) ; 7.42 (m, 3H) ; 7.81 (d, 1H) ; 11.8 (s br, 1H). 

* nd = not determined, partially purified CR used directly from previous step. 



20 
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Examgle 4.34 

2-[3-(2^-dimethyl-3-oxo-3-azabicyclo[2.2.1]heptan-7-ylpropoxy)-S-(3,5- 
dimethylphenyO-lH-pyrazol^^^ 





Ce 



Example 4.34 

5 A solution of Ce (106 mg ; 0.25 mmol) in acetonitrile (3 ml) was treated with styiene oxide 
and the mixture was heated at 60°C overnight. The solvent was evaporated and the residue 
purified by flash chromatography eluting with increasingly polar mixtures of MeOH/CH 2 Cl 2 
hexanes (0 to 10% MeOH) to give Example 4.34 as a white foam (40 mg). 
Yield : 30%. 

10 'HNMR spectrum (DMSO ds) : 1.15 (m, 3H) ; 1.26 (m, 6H) ; 1.42 (m,4H) ; 1.61 ; (m, 4H) ; 
2.29 (s, 6H) ; 2.55-2.95 (m, 5H) ; 4.16 (m, 2H) ; 4.57 (m, 3H) ; 7.06 (m, 3H) ; 7.26 (m, 5H) ; 
11.6 (sbr, 1H). 
MS-ESI : 545 [M+H] + 



PCT/GB2003/003633 

WO 2004/017961 
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Examglg 4>44 





Example 4.44 

Ce 

5 A solution of Ce (126 mg ; 0.3 mmol) and 2-phenyl pmptonaldehyde (45 ; 0.3 mmol) m 
ruethanol (6 ml) unto argon was cooled ,0 0°C. Sodium cyanoborohydrrde (39 mg ; 0.6 
^O^addadpordon^andtt.ornixnar.waa^forSh.Tha^!^ 

evaporated and Ore residue tatat up in CH,Cl,.The organic ph.se was washed with sat aq. 
NaHCOj, brine and drierl over MgSO.. The residue waa purified by flash chmmatogrttphy 
,„ e,u6ug with increaautgly pular of EtOAc/CHjCl, (0 bo 100% EtOAc) and men 

MeOH/CH,Cl, (0 to 10% MeOH) to give Example 4.44 as a white foam (88 mg). 
Yield : 54%. 

■HNMR specuum (DMSO da) : 1.10 (m. 6H) ; 1.24 (s, 6H> ; 1.41 (m, 4H> ; 1.60 (m. 4H) ; 
2 . 2 8 (m, 6H> ; 2.55-2.95 (m, 6H) ; 4.14 (s, 2H> , 4.56 (s, 2H) ; 7.03 (s. 3H) ; 7.09 (, 2H) ; 
15 7.16 (d,lH) ; 7.23 (t,2H) ; 11.8 (sbr 1H). 
MS-ESI : 543 [M+Hf 



WO 2004/017961 
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-96- 



dimethylphenyl)-lH-pyrazol-4-yl]-N-[lfl-M^- 
benzotriazoV5- y laminocarbon y i m ethyl]K2S>propylaniine 




\ 

H 

^ Example 4.53 

5 To a solution of (200 n,g ; 0.47 -) in DMA (1 nl) at M0FC «. added solid N -IH- 
, 2 ^benzouiaaote-S-yl^hioroace^do (98 nrg ; 0.47 nnno,) over 5 tnia. The reaodon 
^waahaat^.t^CforafordtarSoan.ThcraauldagoraageaoWoawa^o^edto 

coo, to rooro temper and purified by flash oncography on alio, gel elufing with 
10 OBbCWW. in MeOH (0 to 5% NHj in MeOH) to give Example 4.53 (1 10 mg). 
Yield : 37% 

: i* ; '• 22(S ' 6H) •■ 1 ' 40(m - 4H) ; '• 70<m,4H) ; 231 

<s 6H> ; 2.77 (m, 1H) ; 2.99 (n, 2H> ; 3.34 (s, 2H), 4.28 (n, 2H) ; 4.57 (, 2H) ; 5.37 (s, 1H> t 
6 .,5(s,2H) ; 7.02(MH,-,7.,7Cb,d,,H,-,7.84(brd,lH, ; 8.26(MH,;9.50(b r ,lH,; 

15 9.67 (s,lH). 

MS-ESI : 599 [M+H] + 



T „ a sfinedsdudon o, S-atninobenzotfiazole (1.00 g ; 7.50 tntnol) inTHF (20 tnl) a, -10°C, 
20 were added tnethylannne (0.987 g ; 9.75 mm* end ohloroaoetyl chloride (0.841 g; 7.50 



WO 2004/017961 



PCT/GB2003/003633 



^o!) dropwise over 5 min. T*e reaction nnxL was aUowed to wann to room temperature 
and stirred overnight. 

The resulting precipitate was collected by filtration, washed with CH a Cl 2 and dried to afford 
N-lH-U,3-benzotriazole-5-yl-2^Woroacetamide (1.32 g) as abeige solid. 
5 Yield: 83.5% 

•H NMR specmm (DMSO <W : 4.33 ( S , 2H) ; 7.42 (br d, 1H) ; 7.91 (br d, !H) ; 8.35 ( S , 1H) 
MS-ESI:211 [M+H] + 



condition, and Christies for ench example, oorresponding «o die description of E™^ 
4 given above:- 



CRl , r 






R 


Cfmg; 
mmol 


Alcohol mg ; 
mmol 


Ph 3 P mg ; 
mmol 


DEAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 




200 ; 0.3 


44 ; 0.36 


470 ; 1.8 


170 ; 1.2 


188 

L 


760 
[M+ 




WO 2004/017961 PCT/GB2003/003633 

-98- 



CR3 



R 


Cfmg; 
mmol 


Alcohol mg ; 
mmol i 


Ph3Pmg; 
mmol 


DEAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 




80 ; 0.12 


20 ; 0.15 


192; 0.73 


70 ; 0.49 


68 


774 

[M+ 

H] + 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 100% EtOAc). 



R 


Cfmg; 
mmol 


Alcohol mg ; 
mmol 


PhsPmg; 
mmol 


DEAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 




130 ; 0.2 


36 ; 0.24 


300 ; 1.13 


100 ; 0.7 


514 


787 

[M+HJ + 



5 Chromato. - EtOAc/CH 2 Cl 2 (0 to 40% EtOAc) 



R 


Cfmg; 
mmol 


Alcohol mg ; 
mmol 


PhsP mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 




327 ; 0.5 


100 ; 0.6 


786; 3 


460; 2 


nd* 


nd* 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 50% EtOAc) 
10 CR6 



R 


Cfmg; 
mmol 


Alcohol mg 
; mmol 


Ph 3 P mg 
; mmol 


DEAD mg 
; mmol 


Mass 
mg 


MS- 
ESI 




150; 
0.23 


53; 0.27 


361 ; 
1.38 


0.145 ; 
0.92 


230 


832 

[M+ 

Hf 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 100% EtOAc) 
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R 


Cf mg ; 
mmol 


Alcohol mg ; 
mmol 


Ph3P mg ; 
mmol 


DEAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 




150; 
0.23 


42 ; 0.27 


361 ; 1.38 


0.145 ; 0.92 


nd* 


789 

[M+H] + | 



Chromato. -EtOAc 



R 


Cf mg ; 
mmol 


Alcohol mg ; 
mmol 


Ph3P mg ; 
mmol 


DEAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 


— XT 


150; 
0.23 


42 ; 0.27 


360 ; 138 


0.15 ; 90 


nd* 


789 

[M+H] + 



R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


PhaP mg ; 
mmol 


DEAD mg ; 
mmol 


Massmg 


MS- 
ESI 




nd*;0.38 


81; 0.55 


724 ; 2.76 


0.245 ; 1.55 


94 ; 45% 


nd* 



Chromato. - EtOAc 



R 


Cf mg; 


Alcohol mg ; 


Ph3P mg ; 


DTAD mg ; 


Mass 


MS- 




mmol 


mmol 


mmol 


mmol 


mg 


ESI 




150; 
0.23 


47 ; 0.27 


361 ; 1.38 


212 ; 0.93 


nd* 


809 

[M+H] + 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 10% utOAc). 
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CR11 




Chromato. - EtOAc/Cttd, (0 to 70% EtOAc) 



CR12 , 






MS- 


R 


Cf mg; | 
mmol 


Alcohol mg ; 
mmol 


PI13P mg ; 
mmol 


DT AD mg ; 
mmol 


Mass 
mg 


ESI 
nd* 




300; 0.46 


73; 0.6 


723 ; 2.76 

> > 


423 ; 1.84 


nd* 





CR13 




Chromato. - EtOAc/CH.CU (0 to 40% EtOAc) 




Chromato. - EtOAc/CH 2 Cl 2 (0 to 70% EtOAc) 
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Chromato 
CR16 



EtOAc/CHCl, (0 to 100% BtOAc) 



Cf mg ; 
mmol 
300 ; 0.46 



Alcohol mg ; 
mmol 
84 ; 0.6 



PI13P mg ; 
mmol 
723 ; 2.76 



DTAD mg ; 
mmol 
423 ; 1.84 



Mass I MS- 
mg I ESI 



777 
[M+H] + 



5 Ch^^. - EtOAc/CH 2 Cl 2 (0 to 20 EtOAc). 



CR18 

Cgx 


Cf mg ; 
mmol 


Alcohol mg ; 
mmol 


Ph 3 P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg ] 
~40 


MS- 
ESI 
nd* " 


F 


150 ; 0.23 


50 ; 0.3 " 


367 ; 1.4 


212 ; 0.92 







CR19 
R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph 3 P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 
"nd* 


MS- 
ESI 
nd* 




163 ; 0.25 


57 ; 0.32 


393; 1.5 


230; 1.0 ~"~ 
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CR20 , 








R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph3P mg ; 
mmol 


DTAD mg ; | 
mmol 


Mass 
mg 


MS- 
ESI 


"OCT' 


163 ; 0.25 


48 ; 032 ' 


393 ; 1.5 1 


230 ; 1.0 


nd* 


nd* 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 20% mOAc) 



R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph 3 P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 


■^6 


163 ; 0.25 


56 ; 0.32 


393 ; 1.5 


230 ; 1.0 ~~ 


nd* 


nd* 



CR22 



R 



Cf mg; 
mmol 



163; 0.25 



Alcohol mg ; 
mmol 



56 ; 0.32 



Ph 3 P mg ; 
mmol 



393 ; 1.5 



DTAD mg ; 
mmol 



230; 1.0 



Mass 

mg 

nd* 



MS- 
ESI 
nd* 



Chromato. - EtOAc/CH 2 Cl 2 (0 to ZWo EtOAc) 



10 



R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


PI13P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 


CI 


163 ; 0.25 


61; 0.32 1 


393 ; 1.5 


230 ; 1.0 


nd* 


nd* 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 2U% utOAc) 
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CR25 



5 The intermediate CR25 was prepared as follows:- 





CR25 



Cf 



A solodon o, a (150 ro g ; 0.23 mmo!) in DMF (3 m» waa cooled to 0«C and «--h 

L mixture allowed to warm to room temporal for 1 h. The mixtore was heated wdh sat. 
,0 a, NaHCO.aodex.ractadwirhCH.CUTheorg^c phase *aa washed wito waKr, tame and 
drlad over MgSO. The erode prodnet w=a osed diieedy In the final step. 



CR26 r 






MS- 


R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph 3 P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


ESI 
nd* 


o 


150 ; 0.23 


48 ; 0.3 


367 ; 1.4 


212 ; 0.92 


nd* 





Chromato. - EtOAc/CH 2 Cl 2 (0 to 20 EtOAc). 
15 
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CR27 , 






MS- 




Cfmg; 
mmol 


Alcohol mg ; 
mmol 


PI13P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


ESI 
nd* 


F 


173 ; 0.26 


45; 032 


415 ; 1.58 


243 ; 1.06 


nd* 





mix 






MS- 


R 


Cfmg; 
mmol 


Alcohol mg ; 
mmol 


Ph-jP mg ; 
mmol 


DTAD mg ; 1 
mmol 


Mass 
mg 

nd* 1 


ESI 
nd* 


^9 


173 ; 0.26 


50 ; 0.32 


415 ; 1.58 


243 ; 1.06 
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Cf mg ; 
mmol 
173;0T26 



Alcohol mg ; 
mmol 
50; 0.32 



C hmmato. - EcO Ac/CH^h (0 to 20 EtOAo). 



Ph3P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 


4lT;1.58 


243 ; 1.06 


nd* 


nd* 



Cf mg; 
mmol 
173 ; 0T26 



5 'cSoiato. - EtOAc/CftCh (0 to 20 kiOAc). 



Alcohol mg ; 
mmol 
44 ; 0.32 



Ph3P mg ; 
mmol 
41571.58 



DTAD mg ; 
mmol 
243 ; 1.06^ 



Mass 


MS- 


mg 


ESI 


"nd* ' 


nd* 




Chromato 



-^OAcTCH 2 Cl 2 (0 to 20 EtOAc) 




Chromato. 



173 ; 0.26 
TEtOAc/CH 2 Cl 2 (0 to 20 KtOAc). 
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Chromato. - EtOAc/CH 2 Cl 2 (10 to 50 EtOAc). 



CR37 
_ 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph3P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 

mg 

"mF 


MS-I 
ESI 

nd*~ 




164; 0.25 


60; 033 


393 ; 1.5 


230 ; 1 ~~ 







CR38 
R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph3P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 
"nd* 


MS- 
ESI 
nd* 




164 ; 0.25 


70 ; 0.33 


393 ; 1.5 


230 ; 1 







Cf mg ; | Alcohol mg ; Fh^ mg ' 
mmol mmol 
60 , 0.33 I 393 ; 1.5 



10 Chromato. - EtOAc/CH 2 Cl 2 (10 to >U fctOAc) 



DTAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 


230 ;1 


"nd* ' 


nd* 

1 



R 


"Cf mg; 
mmol 




164 ; 0.25 



nd* 



nd* 




ra42 






MS- 


R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


Ph 3 P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 

mg 

"nd* 


ESI 
nd* 




164 ; 0.25 


44; 0.33 ~ 


393 ; 1.5 


230 ; 1 







CR43 
R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


PhaP mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 
"nd* 


MS- 
ESI 
nd* 




164 ; 0.25 


46 ; 0.33 


393 ; 1.5 


230 ; 1 _ 
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Chromato. - EtOAe/CH 2 Cl 2 (0 to 100% *amc, 
'HNMRspectrumCDMSOd,):^^^ 

2 28 (s 6H) • 2.40 (m, 2H) ; 3.06 (m, 1H) ; 3.18 (m, 2H) ; 3.45-3.75 (m, 2H) ; 4.17 (dd, 2H) 
1H) ; 8.86 (d, 1H) ; 11.8 (s br, 1H). 



CR47 





CR47 



D]EA (27 a. • 0.154 -I). A solution of 0* acid chloride (14 „1 ; 0.11 -mol) m CHA 
a ^ ) L^a.d0 tt ^ano^low an »«»--«^^^'^^ 
was deprotected as described for C47 above. 



15 CR48 



method analogous to the preparation ofCR47. 
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Chromato. - EtOAc/CH 2 Cl 2 (0 to *r* EtOAc) 



CRSO 

5 This intermediate was 



prepared using a method analogous to the preparation of CR47 



CR46mg ; DIEA pi ; 
mmol mmol 



630 ; 0.6 



315 ; 1.8 



Acid chloride 
/il ; mmol 



95 ; 1.2 



CH 2 C1 2 



50 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 100% EtOAc) 



Mass 
mg 


ESI 


nd* 


nd* 



CR51 



prepared using a method analogous to the preparation of CR47. 




10 Chromato. - EtOAc/CH 2 Cl 2 (0 to 5U% EtOAc) 
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CR52 



R 


CR46 
mg ; 
mmol 


DIEA/il 
; mmol 


Acid 

chloride** pi ; 
mmol 


CH 2 C1 2 


Mass 
mg 


MS- 
ESI 


H H 


88 ; 0.11 


100 ; 0.6 


50 ; 0.4 


10 


nd* 


nd* 



** Cyclohexyl isocyanate was used in place of the corresponding acid chloride. 



CR53 



R 


Cf mg; 
mmol 


Alcohol mg ; 
mmol 


PI13P mg ; 
mmol 


DTAD mg ; 
mmol 


Mass 
mg 


MS- 
ESI 




262 ; 0.4 


102 ; 0.8 


629 ; 2.4 


368 ; 1.6 


nd* 


nd* 



Chromato. - EtOAc/CH 2 Cl 2 (0 to 20% EtOAc) 



CR55 



R 


Cf mg ; 
mmol 


Alcohol mg 
; mmol 


Ph 3 P mg ; 
mmol 


DTAD mg 
; mmol 


Mass 
mg 


~MS- 
ESI 


L 1 


164; 
0.25 


70 ; 0.34 


393 ; 1.5 


230 ; 1 


nd* 


"840 
[M+H] + 



10 Chromato. - EtOAc/CH 2 Cl 2 (0 to 20% EtOAc) 

* nd = not determined, partially purified Cgx used directly for final step. 
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Example 5 

3-[2^-dimethyl-3-oxo-3-(pyrroUdin-l-yl)propoxy]- 

4. [4 _ (2 .pyrroMin-l-yl^^^ 
pyrazole 



o 





DR1 



Example 5 A 

" solution of DR1 (350 mg ; 0.53 mmol) in pyrrolidine (2 ml) was heated at 45°C overnight. 
The pyrrolidine was evaporated and the residue purified by flash chromatography eluting with 
increasingly polar mixtures of MeOH/CH 2 Cl 2 (0 to 7% MeOH) to give Example 5 as a 
colourless foam (288 mg). 

10 Yield: 97% 

'HNMR spectrum (CDC1 3 ) : 1.38 (s, 6H) ; 1.78 (m, 4H) ; 1.84 (m, 2H) ; 1.94 (m, 2H); 2.35 
(s, 6H) ; 2.5-2.7 (m, 12H) ; 3.10 (s, 2H) ; 3.47 (t, 4H) ; 3.58 (m, 4B) ; 4.32 (s, 2H) ; 7.03 (s, 
1H) ; 7.27 (s, 2H) ; 8.8 (s br, 1H). 
MS-ESI : 565 [M+H] + 

15 

The starting material DR1 was prepared as follows:- 




o 




boc 



DR1 

Ab5 

A solution of Ab5 (242 mg ; 0.5 mmol) and 4-(4-aminobutyl)-pyridine (125 mg ; 0.65 mmol) 
in DCE (5 ml) was treated with NaBH(OAc) 3 (425 mg ; 2.0 mmol). The mixture was stirred 
20 for 20 h and evaporated. The residue was treated with aq. K 2 C0 3 (10%) and the mixture 
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extracted with EtOAc. The organic phase was washed with water, brine and dried over 
MgS0 4 . The solution was evaporated to give pureDRl as an white solid (350 mg). 

(CDCU) : 1.20 (s, 9H) ; 1.36 (s, 6H) ; 1.74 (s, 4B) ; 1-84 (m, 2H) ; 1.92 
5 (m, 2H) ; 2.31 (s, 6H) ; 2.4-2.6 (m, 12H) ; 3.07 (s, 2H) ; 3.46 (t, 4H) ; 3.57 (m, 4H) ; 4.45 (s, 
2H) ; 6.81 (s,2H); 6.98 (s, 1H). 
MS-ESI : 665 [M+H] + 



Examples 5.1-5.2 

10 The following Example 5.1 was prepared in a similar manner to Example 5 and Example 5.2 
: prepared in a manner similar to Example 2. 

1 



was i 



.N-R- 




the table shows the NRR' group relating to the above structure, the reaction conditions and 
characteristics for each example, corresponding to the description of the preparation of 
15 Example 5 given above: - 



Example 5.1 



-NRR' 



DR2 mg 


Pyrrolidine ml 


Prod. 


Mass mg 


;mmol 


; mmol 


Form 


; Yield 


85; 0.14 


2 ; 2.86 


White 


68 ; 96% 






glass 





MS-ESI 



516 

[M+H] + 



Chromato. -MeOH/CH 2 Cl 2 (7 to 10% MeOH) 
l H NMR spectrum (CDCI3) : 1-39 (s, 6H) ; 1.70 (s, 4H) ; 1.83(m, 2H) ; 2.35 (s, 6H) ; 2.5-2.9 
20 (m, 7H) ; 3.0 (m, IB) ; 3.3 (m, 1H) ; 3.58 (m, 4H) ; 4.34 (dd, 2H) ; 7.03 (s, 1H) ; 7.04 (s, 2H) 
; 7.17 (d, 2H) ; 8.48 (d, 2H) ; 8.9 (s br 1H). 
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-NRR' 


DR3mg 
; mmol 


CH 2 C1 2 


Prod. 
Form 


Massing 
; Yield 


MS-ESI 




194 ; 0.3 


2 

T 1 -C-C^—^A iintK or 


White 
solid 

riTYinTtinm c.<\ 


86; 52% ' 
rbonate at p 


551 

1 [M+H] + 
H 8.9(0 to 



HjO) 



• H NMR spectrum (CDCh) : 1.36 (s, 6H) ; 1.74 (m, 4H) ; 1.83(m, 4H) ; 2.32 (s, 6H) ; 2.4-2.7 
5 (m, 20H) ; 3.56 (m, 4H) ; 4.30 (s, 2H) ; 7.01 (s, 1H) ; 7.02 (s, 2H) ; 8.8 (s br 1H). 

^^^r^ T ^ S 1-S 7 Bg^SMffiS^ ^ action conditions 
Starting materials DR2£ were prepared as follows, the table snowing in 



and characteristics for each example, corresponding .0 Ore description of DR1 8"™ above:- 




o 



jo 




boc 



10 



Ab5 



DR 



-NRR' 


Ab5 mg 
; mmol 


Amine mg; 
mmol 


NaBH(OAc) 3 
mg ; mmol j 


Mass m 
g; Yield 


MS-ESI 




150; 
0.31 


60 ; 0.39 

ott i-ii /rot -v>i 


200 ; 0.93 
■»rv£Ti 


117; 
61% 


616 

[M+H] + 



Chromato. -mu/u; uk=u mwi^.^. - 

X HNMR spectrum (CDC1 3 ) : 1-20 (s, 9H) ; 1.37 (s, 6H) ; 1.70 (s, 4H) ; 1.90 (m, 2H) ; 2.30 (s, 
15 6H) ; 2.4-2.7 (m, 7H) ; 2.9 (m, 1H) ; 3.3 (m, 1H) ; 3.56 (m, 4H) ; 4.47 (dd, 2H) ; 6.80 (s, 2H) ; 
6.99 (s, 1H) ; 7.15 (d, 2H) ; 8.48 (d, 2H). 
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-NRR' 


Ab5mg 
; mmol 


Amine mg ; 
mmol 


NaBEU mg 
; mmol 


Mass mg 
; Yield 


MS-ESI 




265; 
0.55 


110; 0.6 


38 ; 0.6 + 
AcOH35 

mm 


194; 
54% 

nnin in MeC 


651 

[M+H] + 
>H). 



Kxam ple 6 

3. [2,2-dimethyl-3-oxo-3-(azabicyclo[2.2.1]heptan-7- y l)propoxy]- 

4. [ 4-(2-pyrro«dina-yl-2-o X o.ethyl)piperzm-l-ylethyl]^ 

pyrazole 

^° J 3 





boc 



Example 6 

A solution of ER1 (160 mg ; 0.23 mmol) in pyrrolidine (1 ml) was heated at 45°C overnight. 
10 The pyrrolidine was evaporated and the residue purified by flash chromatography eluting with 
increasingly polar mixtures of MeOH/CH 2 Cl 2 (5 to 10% MeOH) to give Example 6 as a 
white solid (141 mg). 
Yield : 100% 

*H NMR spectrum (CDC1 3 ) : 1.36 (s, 6H) ; 1.46 (m, 4H) ; 1.77 (m, 4H) ; 1.83 (m, 2H) ; 1.93 
15 (m, 2H) ; 2.35 (s, 6H) ; 2.45-2.65 (m, 12H) ; 3.11 (s, 2H) ; 3.47 (m, 4H) ; 4.28 (s, 2H) ; 4.65 
(s, 2H) ; 7.03 (s, 2H) ; 7.26 (s, 1H) ; 8.8 (s br, 1H). 
MS-ESI: 591 [M+H1 + 



20 



p 
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Starting material ER1 was prepared as follows:- 
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N-CO 





boc 





ER1 



DMAP (100 mg ; cat.) was aided to a solution of Bb (4.0 g ; 9.72 mmol) in a mixture of 
DMAf uig , ^ j oc d solution of 

5 <BOC),0 (2.54 , ; 1 1.66 tamo!) in CH 2 C1 2 (50 ad) added dropw.se dunng 1 .5 h. The 
5 (BOCfeO^ g . i 0 . C to-5°CWatet was added and the mixture stirred 

wn c Qtirred for a further 2.5 h at -1U tio 

w^-w^.bnne^dd^o^MgSO.The^duew^^^ 
10 EtOAc) to give the alcohol U as eolo«less erystals (2.4 g). 

"pee™. (CDC. : .» (a. « ; 1* <N. « > » * •* « ' 177 ' £ 

X2.« (, 2H, ; 3.63 <tn, 2H> ; 4.42 (a, 2H> 1 4.65 (s, 2H) ; 6.S3 (a, 2H) 1 7.00 (s, 1H, 

MS-ESI : 512 [M+H] + 
15 a lutio nofEa(37 g -7.23mmol)and^^ 

flash chromatographyeluungw^ 
20 EtOAc) to give the bromide Eb as colourless crystals (3.01 g>. 

Yield : 73% 



PCT/GB2003/003633 

WO 2004/017961 

■„ NMR specnnm (DMSO *) : 1.51 (s, »!^ * fc «» 1 1 • >« 

1H). 

MS-ESI:575[M+H]* 

5 a «*m of Eb (150 rag ; 0.26 mnaol) arK. ^^oca^ny^^ipe^ (108 mg 
. 0 548m I no 1 ) i nac e ,on i «ile(5 m l)uBd e rargo n wa S h=a M da.80»Cforl6h. 
^soWen.wasevapo^a.d^residua^pmifiedbynashcteoma.ographye.u^g 
r^ gl ,^^o t MeOH^a(0 W 7*McOH) Wgi «BRl M . tog . 

10 powder (161 mg). 

(s, 2H) ; 4.65 (s, 2H) ; 6.82 (s, 2H) ; 7.00 (s, 1H). 
15 MS-ESI : 691 [M+H] + 

Examples 6.1-6.10 

pies were prepared in a similar manner to Example 6, 



The following exampU 




2 „ the Ub 1 es h ows ft eNRR.g ro » P « 1 aUa g ,o te above Stt uc^..hereac,,o„co„^a nd 

character for eoch e*amp.e. correspond » » description of ft. Pennon of 
E^ple 6 given above. The final mo steps wen= carried ou. withoot punftcatron or 
characterisation of the intermediates ER:- 



25 
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-NRR' 


Ebmg; 
mmol 


Piperazine 
mg ; mmol 


Pyrrolidine 
ml 


Mass mg *, 
Yield 


MS-ESI 
570 




172; 
0.3 


116 ; 0.66 


4 

:red with ammon 


146 ; 85% 
iium carbonate 


j[M+H] + 
atpH8.9(6( 



5H);H.7(sbrlH). 




Eb mg ; 
mmol 
115 ; 
0.2 



Piperazine 
mg ; mmol 
94 ; 0.44 



Pyrrolidine 
ml 
3~ 



Mass mg ; 
Yield 
105 ; 87% 



MS-ESI 



607 
[M+H1 + 



(s,2H);11.7(sbrlH). 



15 Sample 6.3 




2 6 (m 12H) ; 2.85 (s br, 2H) ; 3.15 is or, ^n; • v 
20 (s, 2H^ ; 7.32 (m, 3H) ; 7.41 (m, 2H) ; 11.7 (s br 1H). 
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Example 6.4 



-NRR* 


Ebmg; 
mmol 


Piperazine 
mg ; mmol 


Pyrrolidine 
ml 


Mass mg ; 
Yield 


MS-ESI 




115; 
0.2 


84 ; 0.44 


3 


27 ; 25% 
inm carbonate 


584 

[M+H] + 
atDH8.9 (6( 



H 2 0) 

5 >H NMR spectrum (DMSO «> : 1.25 (s, 6H) ; 1.42 (m, 4H) ; 1.62 (m, 4H) ; 2.31 (s, 6H) ; 2.3- 
2.6 (m, 14H) ; 2.70 (t, 2H) ; 4.15 (s, 2H) ; 4.56 (s, 2H) ; 7.02 (s, 1H) ; 7.11 (s, 2H) ; 7.17 (t, 
1H) 7.21 (d, 2H) ; 7.26 (t, 2H) ; 11.7 (s br 1H). 



-NRR' 


Ebmg; 
mmol 


Piperazine 
mg ; mmol 


Pyrrolidine 
ml 


Mass mg ; 
Yield 


MS-ESI 




115 ; 
0.2 


78 ; 0.44 


3 


98; 86% 
inm rtarhonate 


571 

[M+H] + 
atoH8.9 (8C 



10 Chromato. 
H 2 0) 



>HNMR spectrum (DMSO d*) : 1.25 (s, 6H) ; 1.41 (m, 4H) ; 1.61 (m, 4H) ; 2.30 (s, 6H) ; 2.3- 
2.6 (m, 12H) ; 3.48 (s, 2H) ; 4.14 (s, 2H) ; 4.57 (s, 2H) ; 7.01 (s, 1H) ; 7.10 (s, 2H) ; 7.30 (d. 
2H) ; 8.49 (dd, 2H) ; 11.7 (s br 1H). 



15 



Example 6.6 



-NRR' 


Ebmg; 
mmol 


Piperazine 
mg ; mmol 


Pyrrolidine 
ml 


Mass mg ; 
Yield 


MS-ESI 


£T~0 


115; 
0.2 


90 ; 0.44 


3 


19 ; 16% 

mm nnrhnnate 


598 

[M+H] + 
atoH8.9(6C 



Chromato. 
H z O) 



WO 2004/017961 



PCT/GB2003/003633 



119- 



, x ^ fiHV 1 42 (m 4H) ; 1.62 (m, 4H) ; 1.69 (m, 2H) ; 
(s, 2H) ; 7.17 On. 3H) ; 7.27 (t, 2B) ; 117 (s br 1H). 



h.XHIII^lC IF. #_ 

-NRR* 


Ebmg; 
mmol 


Piperazine 
mg ; mmol 


Pyrrolidine 1 
ml 


Mass mg ; 
Yield 


MS-ESI 
612 




115 ; 
0.2 


96 ; 0.44 ' 
nvyr^PM buffer* 


3 

with ammoni 


108; 88% 
um carbonate 


[M+H] + 
at P H8.9(6( 



—ssssssssssss. 

10 (.. 2H) ; 7.17 (m, 3H) ; 7.27 (t, 2H) ; 11.7 (s br 1H). 



Fvample 6.8 
-NRR' 



Pyrrolidine [Mass mg ; 

Yield 
91 ; 81% 



563 
[M+H] + 



3.86 (m, 2H) ; 4.16 (s, 2B) ; 4.59 (s, 2H) ; 7.03 (s, 1H) , 7.12 (s, 2H) , 



WO 2004/017961 



PCT/GB2003/003633 



-NRR' 


Ebmg; 1 
mmol 


Piperazine 
mg ; mmol 




"230T 

,0.4 


1223 ; 0.84 ~ 
n to 10% MeOl 



line 



i Mass! 



623 
[M+HT 



mmol 
236" 



mg: 
113; 0-84 



10 



Massmg 
I Yield 

;79% 



MS-ESI 



529 

[M+H] + 



k=5o"^eC^^ fm 4H) • 1 75 (m, 4H) ; 2.33 (s, 6H) ; 2.39 

-see: 

3H) ; 7.26 (m,2H) ; 8.9 (sbrlH). 

15 ^^w^^ WC2S) ' proM ^ 



1H-] 





Example 7 



FR 



PCT/GB2003/003633 

WO 2004/017961 

in CftCh (3 nd) and n»d top ^ by nash 

10 Yield : 70% . . 6H) . x.54 (m, 4H) ; 1*7 («• «> ; 

MS-ESI:573[M+H1 + 



15 



^^g^alES^prcpa^-folow,- 






Cb 





boc 



Fd 



Fc 




FR 



^preparation was exactly analogous 



to that of Examples 4 and 8 



WO 2004/017961 



PCT/GB2003/003633 



•122- 



Yields and data are given in the following table: 



RMN 




1 HNMR spectrum (CDC1 3 ) : 1.19 (£ 311) ; 
1.36 (s, 3H) ; 1.41 (s, 3H) ; 1-65 (m, 6H) ; 1.83 
(m, 2H) ; 1.94 (s, 1H) ; 2.23 (m, 1H) ; 2.35 (s, 
6H) ; 3.01 (m, 1H) ; 3.42 (m, 2H) ; 3.69 (m, 
1H) ; 3.78 (m, 1H) ; 4.11 (m, 1H) ; 4.21 (m, 
IB) ; 4.41 (m, 1H) ; 7.03 (s, 1H) ; 7.05 (s, 2H) ; 
8.9 (s br 1H). 

! H NMR spectrum (CDCI3) : 1.06 (d, 3ti) ; 
1.19 (s, 9H) ; 136 (s, 3H) ; 1.42 (s, 3H) ; 1-56 
(m, 6H) ; 1-83 (m, 2H) ; 1.94 (s, 1H) ; 2.25 (m, 
1H) ; 2.35 (s, 6H) ; 2.59 (m, 1H) ; 3.41 (m, 2H) 
; 3.57 (m, 1H) ; 3.67 (m, 1H) ; 4.11 (m, 1H) ; 
4.30 (m, 1H) ; 4.60 (m, 1H) ; 6.84 (s, 2H) ; 
7.00 (s, 1H). 



FR 



1 H NMR spectrum (DMSO d<0 • i ^ 3H) ; 
1.27 (s, 6H) ; 1.56 (m, 4H) ; 1.68 (m, 4H) ; 
1.87 (s, 1H) ; 2.31 (s, 6H) ; 2.36 (m, 2H) ; 2.72 
(m, IB) ; 4.15 (m, 3H) ; 7.02 (s, 1H) ; 7.07 (s, 
2H) ; 8.9 (s br 1H). 



67% 



669 

[M+H] + 



" X H NMR spectrum (DMSO d*) : 1.10 (d, 3H) ; 

1.25 (s, 6H) ; 1-52 (m, 4H) ; 1.67 (m, 4H) ; 
1.83 (s, 1H) ; 2.29 (s, 6H) ; 2.83 (m, 1H) ; 3.19 

I (m, 2H) ; 4.13 (m, 3H) ; 6.96 (s, 2H) ; 6.98 (a, 
1H) ; 8.12 (d, 1H) ; 8.51 (br s, 1H) ; 8.52 (q, 
1H) ; 8.79 (d,lH); 11.9 (sbrlH). 



PCT/GB2003/003633 

WO 2004/017961 

-123- 

f Fd f 1 12* ■ 2 55 mmol) in CH 2 C1 2 (50 ml) was cooled to 0°C under argon. 
A solution of Fd (1.12g , l.^ nNOSCl (0 72 g ; 2.68 mmol) 

DEA (5S0 , 3 , was addod flowed * » ^ ^ - » - - 

, ■.!,.„ Hnl f IN) The mixture was extracted with CKrCh ana are o g 
Booted with aq. HC1 (UD- ^ „ flash 

5 washed wiUt water, bnne and dned over "S SO « E JLcftO, (0 » 40% EtOAO 
chromatography eluting with increasingly potar nuxtures of EtOAc/CH, 

to give FR as a yellow foam (1.14 g). 

Yield : 67% f 4ir) . j 57 ( m> 4H) ; 

MS-ESI : 669 rM+HJ + 

Starting material Fa was prepared as follows- 



HOOC 

9 Fa 

15 8 1 iK mm iH P f95e-44 mmol) containing one drop 

of DMF was heated at 50°C for 2h and then cooled. ^ which was taken up 

washed with aq. HC1 (2H), * NaOH (lift water, bnne and dned over Mg 
was evaporated to give £a as a beige solid (3.75 g). 

: M * , . i 38 (s 6H, ; 1.67 (nr, 6H> 1 1» (m, 28) 1 195 fc *> » 3 40 

25 'H NMR spectrum (CDCh) • 1 ts, . 

(m, 2H) ; 3.63 (s,2H) 4.02 (s, 1H). 



PCT/GB2003/003633 



WO 2004/017961 

Example 7.1 

The following example was 



-124- 



prepared in a similar manner to Example 6, 




above:- 




10 Chromato-EtOAc ^ . ^ (mf4H ) ; 

1 HNMRspecm 1 m(DMSOd 6 ):1.13(d,3W,1.27^ > 3 H> ; 5.93 (s, 2H) ; 

SSSSSSSSSSii£~~~ 

br, 1H). 
15 MS-ESI:587[M+H1 + 



PCT/GB2003/003633 



WO 2004/017961 



125- 



pyrazole 





N~t{ \ H 

H Example 8 

5 GR , ,*„Ti3r am nle7 the table shows the reaction 

7 given above:- 



-NRR' 



GR mg ; 
mmol 

166 f 
0.25 



Alcohol 
mg; 
mmol 
50; 0.33 



Ph 3 P mg ; 
mmol 

"393 ; 1.5 



DTAD mg ; 
mmol 

230 ; UT 



nPrNH 2 
ill ; 
mmol 
270 ; 10 



Mass 
mg; 
Yield 

687 
48% 



9m , 25(s6H ).1.42(m,4H); 

' < ssssxsssss££~~- 

; m ,3H, ; 7.03(MH) ; 7. 15 (,lH,;7.33( S , 2 H) ; n.74( S b t , 1 H). 
MS-ESI:571[M+H] + 



15 



WO 2004/017961 



126 



Starting material GR was prepared as foUowst- 



4 




PCT/GB2003/003633 




Ga 



Gb 




Gc 




Gd 



Ge 




This 



preparation was exactly^alogous to that of examples 4 and 7 



Yields and data 
Compound 1 


are given i 
Yield 


n me iouuwu 
MS-ESI r 
[M+H] + 


»B L "" ix - . 

RMN ~ 


"Ga" i 


46% 


245 | 


! H NMR spectrum (DMSO <k) : 0.47 (m, 1H) ; 
0.64 (m, 1H) ; 0.85 (m, 1H) ; 0.99 (m, 1H) ; 
2.35 (s, 6H) ; 4.11 (d, 1H) ; 4.41 (d, 1H) ; 4.76 
(s, lH);7.36(s, 1H) ; 7.59 (s, 2H). 


Gb 1 


87% 


259 j 


' ! H NMR spectrum (DMSO de) : 0.28 (m, 2H) , 
0.72 (m, ZH) ; 2.29 (s, 6H) ; 3.5 (s, 2H) ; 4.8 (s 
1 br, 1H) ; 6.96 (s, 1H) ; 7.34 (s, 2H) ; 9.3 (s br, 
| 1H); 11.74 (sbr.lH). 


Gc 


69% 


438 


l H NMR spectrum (DMSO ds) : 0.27 (m, IH) ; 
0.70 (m, 2H) ; 1.27 (s, 6H) ; 1.42 (m, 4H) ; 
1.64 (m, 4H) ; 2.3 (s, 6H) ; 3.43 (d, ZH) ; 4.14 
(s, 2H) ; 4.59 (s, 2H) ; 4.64 (t, 1H) ; 6.99 (m, 
1H) ; 7.41 (s, 2H) ; 11.74(sbr, 1H). 



WO 2004/017961 
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Compound 



Gd 



Yield 



MS-ESI 
[M+H] + 



60% 



Ge 



65% 



538 



437 



GR 



90% 



667 



RMN 



Tg^l^ttuMDMSO d6)T0 l7 (m, 2H) 7 
0.46 (m, 2H) ; 1.14 (s, 9H) ; 1-29 (s, 6H) ; 1.45 
On, 4H) ; 1.65 On. 4H) ; 2.3 (s, 6H) ; 3.31 (d, 
2H) ; 4.23 (s, 2H) ; 4.59 (m, 3H) ; 7.01 (s, 2H) ; 

7.04 (s,lH). _____ 

Tj^^^u^MSO da) : 0.35 (mTffl) ; 



0 67 On. 2H) ; 1.27 (s. 6H) ; 1.43 (m, 4H) ; 
1.64 (m. 4H); 2.3 (s,6H) ; 2.63 (d.2H); 4.15 

(s. 2H) ; 4.58 (s, 2H) ; 6.99 (m, 1H) ; 7.31 (s. 
2H); 1174 (sbr.lH). 

1 0 8 On. ZH) ; 1-28 (p. 6H) ; 1.42 (m. 4H) ; 1.62 
(m. 4H) ; 2.3 (s.6H) ; 3.17 (m.2H); 4.14 (s. 

2H) ; 4.57 (s. 2H) ; 6.98 (m. IB) ; 7.27 (s. 2H) ; 
I 7.98 (d, 1H) ; 8.51 (dd. 1H) ; 8.76 (d, 1H) ; 
11.74 (sbr.lH). 



4-(4-phenylpiperidin 



.l. y l m ethyl>5-(3,5.dimeth y lphen y l)-lH-pyrazole 





Example 9 



HR 



WO 2004/017961 
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A mixture of 4-pheoyl piperitfine (98 mg ; 0.6 mmol) and formaldehyde (0.32 col ; 4.0 mmol , 
37vrt% aqueous solution) re ware, (0.2 ml) and aCie acid (0.2 rel) was stirred for 5 rem «.d 
^ 1 edwire m (74reg;0.2remo 1 ).^ern i an m wa S he^a,,5.Cfor2h.^esoven t 3 

5 ^ereevapora^MeOH (0.5 0*^(0.5 re,) and— a re MeOH(7H) (0.6 ml) were 
^ ^ dre mixture stirred for a further 3 h. The solvents were evaporated and the rea,d»e 
waapuntietihypreparativel^ehroreatogrephywimHrO/MeCNbufferedw^ 

ammonium ctubonare a. P H 8.9 (80% HrO) to give Example 9 aa a white sohd (75 reg). 

Yield * 69% 

10 »H NMR spectrum (DMSO *> : 1-27 (s, 6H) ; 1-42 (xn, 4H) ; 1.6 (m, 6H) ; 1.75 (n, 2H) ; 

2H) ; 7.02 (s, 1H) ; 7.17 (t, 1H) ; 7.23 (d. 2H) ; 7.28 (t, 2H) 12.1 (s, 1H). 
MS-ESI : 541 [M+H] + 



15 The starting material HR was prepared as follows: 




6 o 




HR 

A solution of 4-(3',5'-dimethylphenyl) acetoacetate (12.36 g ; 60 mmol) in EtOH (300 ml) 
was treated with hydrazine hydrate (5.82 ml ; 120 mmol) and heated under reflux for 3 1, Tne 
EtOH was evaporated and the residue triturated with Et 2 0. The precipitate was collected, 
20 washed and dried to give Ha as a white powder (9.54 g). 

^'spectrum (DMSO d.) : 2.28 (s, 6H) ; 5.83 (s, IB) ; 6.93 (s, 1H) ; 7.27 (s, 2H) ; 9.5 (s 
br, 1H). 

MS-ESI : 189 [M+H] + 

25 



PCT/GB2003/003633 

WO 2004/017961 

a ^15 e • 19 8 mmol) in DMA (40 ml) under 
A mixture of ^^.1 g ; 16-5 mmol) and5a(5JL g^ • ^ was stined and heated at 

70 °C for 5h. The mixture was poured into aq ^ ^ ^ was 

5 rect^talliaed from toluene to g.ve ffi^ P 

MS-ES1:368[M+H] + 

10 

Examples 9.1-9.12 to Example 9, 

The following examples were prepared in a similar m 

H2-13 

ctr,,rture the reaction conditions and 

Example 9 given above:- 




HRmg I Formaldehyde 
; mmol 

ml ; mmol 



I Prodi T 


Mass mg ; I 


MS- \ 


I Form 


Yield 


ESI I 


White 


| 65 ; 54% ' 


598 I 


solid 




[M+ I 






H] + J 



Won^^oT^e^^ 
20 carbonateatpH8.9(60%H 2 O). x 41 (m 6 H) ; 1-53 (m, 2H) ; 1.58 (m,4H) ; 

(m .,H,-.7.2 3 (m,2H) ; 7.44(..2H)-.n. 9 (s te . 1 H ) . 



WO 2004/017961 
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Mass mg ; 


MS- 


Yield 


ESI 


" 81 ; 39% 


529 




[M+ 




Hl + 



^» *PH ^ (m , 4H) .. u, (m , 4H) ; 1.73 (m, » ; 2.1 



Example 9.3 




Amine mg ; 
mmol 


Prod. 


Mass mg ; 


MS- 


R 


HRmg; 
mmol 


Formaldehyde 
ml ; mmol 


Form 


Yield 


ESI 
516 




80; 0.20 


0.25 ; 3.0 ~ 


1*2; 0.6 


White 
solid 


~27 ; 26% 


[M+H] 

+ 






C/MS chromatog 


raphy with H2O 


i/MeCNbu 


ffered with ammonium 



carbonate at pH 8.9 (100 to 0% H 2 0). 




HRmg; 
mmol 

80 ; 0.20 



Formaldehyde 

■ 

ml ; mmol 
0.25; 3.0 



Amine mg 
;mmol 

132 ; 0.6 




Chromato. - Preparauve LC/MS cl 
15 carbonate at pH 8.9 (100 to 0%H 2 O). 



WO 2004/017961 
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HRmg: 
mmol 

80 ; 0.20 



Formaldehyde 
i 

ml ; mmol 
0.25 ; 3.0 



Amine mg ; 
mmol 

97 ; 0.6 



Prod. 
Form 

White 
solid 



Mass mg I MS- 



; Yield 
37 ; 34% 



ESI 

542 
[M+H] 



carbonate at pH 8.9 (100 to 0% H 2 0). 




^ mat0 . -Prepamr,^!^^ ^ ™ m 

carbonate at pH 8.9 (100 to 0% H 2 0). 



10 Fvample 9.7 

"r" 



HRmg; 
mmol 

148; 
0.40 



Formaldehyde 

> 

ml ; mmol 
0.16 ; 2.0 



Amine mg 
; mmol 

298 ; 2.0 



Prod. 
Form 

White 
solid 



Mass mg 
; Yield 

nd* ; nd* 



MS- 
ESI 

543 
[M+H] 



■„ NMR ^ 0>MSO (, 6H> , ..42 0*. 6H> , .34 *. » ; • « ■ 
2.06 (s, 3H) ; 2.25 (s, 6H) , Ul (n, 2H) ; 23-2.65 (n, 2H> ; 3. 13 (s. 2H) .16 . 
15 4,6 s, 2H, ; 6.98 C, 1H) -.7.13 („, 3H> ; 7.22 On, 2H> ; 7.42 C, 2H) ; U.9 fr * 1H>. 



WO 2004/017961 
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Examelg 9.8 



HRmg; 
mmol 



148; 
0.40 



Formaldehyde 
» 

ml ; mmol 



0.16 ; 2.0 



Amine mg 
; mmol 



298 ; 2.0 



Prod. 
Form 



gum 



Mass mg I M3- 
; Yield I ESI 



nd* ; nd* 



529 

[M+H] 
+ 



L~ - fJ-"» "*« Z^^Ty SB ao/AeCN butted 5g ^1 

carbonate at pH 8.9 (60% H 2 0). 

^( m ,4 W 3.45(,2H,.,4. 1S ( S ,2H,;4, 5 (,2H, ;6 .99 < s, 1 H, ; 7. 1 4(,n.3H, ; 7, 5 ( n , 
2H) ; 7.30 (s, 2H) ; 11.9 (s br, 1H). 



F.xanrole 9.9 
R~ 



HRmg ; 
mmol 

74 ; 0.20 



Formaldehyde 



ml ; mmol 



0.08 ; 1.0 



Amine mg 
; mmol 

253 ; L0 



Prod. 
Form 

gum 



Mass mg 
; Yield 

26 ; 24% 



MS- 
ESI 

543 
[M+H] 



M, LmMO.-PreplveLC/i » .U, Hi OMeCN tnUl SB » 

ca*ca. a teatpH8.9(S0%H 2 O). 

'HNMRspectrom (DMSO « : 1.24 (s. 6H) ; 1.29 (m, 2H) ; 1.42 (m. 6H> , 1.53 0*2H>, 
, 57^ i 2.29 (, <* ; 2.5-2.6 On, 4H) ; 3. 46 (, 2H) ; 4.16 (s, 2H) ; 4,6 (s, 2H> ; 7.01 
(s, 1H) ; 7.15 (m, 3H) ; 7.25 (m, 2H) ; 7.30 (s, 2H) ; 11.9 <p br, 1H). 

15 




PCT/GB2003/003633 



74 ; 0.20 



ml ; mmol 
0.08 ; 1.0 




Amine mg 
; mmol 

"162; 12 



Prod. 
Form 



Mass mg 
; Yield 


MS- 
ESI 


""42; 20% 


"529 
[M+H] 
+ 



carbonate at pH 8.9 (80% H 2 0). lJ9 (m, 2H) ; 

(m , 3H> •, 7^3 (m, 2H) ; 7.3US, 2H) . 11.9 br, 1H). 




. I — W w , 0 /MeCN buffered with ammonium 



TTvnmple 9.12 
R 


HRmg; 1 
mmol 1 


Formaldehyde 
ml ; mmol 


Amine mg; 
mmol 


Prod. 
Form 


Mass mg ; I 
Yield 

74 ; 69% ' 


MS- 
ESI 

141 




74 ; 0.20 


,0.08; 3.0 


97 ; 0.6 - ~~ 


White 
solid 




[M+H] 

+ 



PCT/GB2003/003633 

WO 2004/017961 

carbonate at P H 8.9 (60% H 2 0). 2 31 





Example 10 



10 , w nle 4 (123 mg ' 0 21 mmol) in THF (3 ml) under argon was treated with a 

AsolutionofE X ample4(123mg,u.z ; xtU re was heated at 

white solid (80 mg). 

Yield : 68% . 4H) x 59 (m> 4 H) ; 2.19 

MS-ESI:559[M+H] + 



WO 2004/017961 
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2-[3-(2>dHnethyl-3-hydro Xy propo X y)-5-(3,5-dunethy p 
[2 -(l>benzodioxol-5-yl)ethyn-(2S)-propylainine 



HOOC' 





H 

BcanpleU 

* it in THF (2 ml) under argon was Heated with a solution 

5 A solution of JE (109 mg ; M7 mmoDulTHF (2ml) mixture was heated as 60°C for lit. 

evaporated. The resrdue was purified by „„„.,. 11 as a white solid (68 mg>. 

mi le S ofMeOH/CH«(0«ol5%MeOH).og 1 ve Era n,p.en- 

10 Yield : 84% . 2 3 ( 6H) . 2 .5-2.9 (m, 7H) ; 

1H) ; 7.03 (s,lH); 7.04 (s,2H); 11.7 (sbrlH). 
MS-ESI : 480 [M+H] + 



15 



Starting material ffiwas prepared as follows- 





H 

. °" 4 (205 ma • 0 35 mmol) in ace.on.nile (2 ml) was nested with C.HC1 
A solution of gWSBki (205 mg , 0.« „ ^centraled, 

( 1 m.,anduiemi X .umwa S sti^at— 

final step of thesynthesis of Example 11 . 
Yield : 80% 



WO 2004/017961 
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l H NMR spectrum (DMSO ds) : 1.24 (m, 9H) ; 2.33 (s, 6H) ; 2.78 (m, 2H) ; 2.95 (m, ZH) ; 
3.14 (m, 3H) ; 4.13 (m, 2H) ; 5.98 (s, 2H) ; 6.62 (d, 1H) ; 6.76 (s, 1H) ; 6.84 (d, 1H) ; 7.05 (s, 
2H) ; 7.07 (s, 2H) ; 8.6 (s br, 1H) ; 11.7 (s br 1H). 
MS-ESI : 494 [M+H] + 

Fvample 12 

2-[ 3 -(2^dimethyl-3-oxo3^^ 
yl]-N-[2-(l,3-benzodloxol-5-yl)ethyl]-(2S)-prop y lamine 

/) 

Example 12 

10 A solution OUR (109 mg ; 0.17 mmol) in CH 2 C1 2 (1 ml) was added to a solution of EDCI (37 
mg ; 0. 19 mmol) and DMAP (5 mg ; cat.) in iPrOH (5 ml). H 2 S0 4 (5 drops ; cat.) was added 
and the mixture was heated under reflux overnight over molecular sieves. The mixture was 
concentrated and extracted with CH 2 CVwater and the organic phase was washed with water, 
brine and dried over MgS0 4 . The residue was purified by flash chromatography eluting with 

15 increasingly polar mixtures of MeOH/CH 2 Cl 2 (0 to!0% MeOH) to give Example 12 as a 
yellow gum (59 mg). 
Yield : 65% 

*H NMR spectrum (DMSO ds) : 1.16 (m, 6H) ; 1.24 (m, 9H) ; 2.32 (s, 6H) ; 2.8 (m, 2H) ; 
2.95 (m, 2H) ; 3.15 (m, 3H) ; 4.16 (dd, 2H) ; 4.88 (m, 1H) ; 5.98 (s, ZH) ; 6.62 (d, 1H) ; 6.74 
20 (s, 1H) ; 6.83 (d, 1H) ; 7.04 (s, 2H) ; 7.07 (s, 2H) ; 11.7 (s br 1H). 
MS-ESI : 536 [M+H] + 





TWITH APFTTTIC USES 

Compounds of Formula (I) are provided as medicaments for antagonising 
25 gonadotropin releasing hormone (GnRH) activity in a patient, eg, in men and/or women. To 
this end, a compound of Formula (I) can be provided as part of a pharmaceutical formulation 
which also includes a pharmaceutically acceptable diluent or carrier (eg, water). The 
formulation may be in the form of tablets, capsules, granules, powders, syrups, emulsions (eg, 
lipid emulsions), suppositories, ointments, creams, drops, suspensions (eg, aqueous or oily 
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^^or^te^ordly^luaons). If desiied, the formulation may 
include one or more additional anbatance. independently selected from atabdrsmg agenta, 
wetting agents, emulsifying agent*, bnffem, lectose. sialic acid, magnesium steantte, terra 
alba, sucroae. com starch, rale, gelatin, agar, pectin, peanut on. otive oil, cacao btfter and 
5 ethylene glycol. 

The compound is preferably orally administemd to a patient, bu, other routes of 
administmtion are possible, such as patent^ or re«al administration. For — ua, 
subcutaneous or intramuscular admhustmtion, the patien, may receive a darly dose of 
0 Imgxg ' to SOmgkg' 1 (preferably, Smgkg ' to 20mgxg'> of me compound, the compound 
,0 being administemd 1 to 4 times pet day. The inttavenous, subcutaneous and in.mmuscu.ar 
dose ma, he given by means of a bolus injection. Alternatively, the intravenona dose may be 
given by continuous infusion over a period of time. Alternatively, the patient may recerve a 

daily oral dose which is approximately equivalent to the daily parenteral dose, the 
oompositionl«ingadmMs K mdl,o4tinm. [ «rda,.Asu iK d J lepharnmceuticalfo m ma n on 

,5 is one suilablc for oral administration in unit dosage form, for example asatable, or capsule, 
which conrains between lOmg and Ig (preferably, 100 mg and Ig) of the compound o, me 

invention. * 

Buffers, pharmaceutical* acceptable co-solvents (eg, polyethylene glycol, propylene 

glycol, glycerol or EtOH) or complexing agents such as hydroxy-propyl P cyclodextnn may 

20 be used to aid formulation. 

One aspect of the invention relates to the use of compounds according to the uwentmn 
for^ucmgthesecretionofl^and/orFSHbythepituitaryglandofapatient. Indus 

areductioninthereleaseofLHandFSHbythepituitarygland. Thus, compounds according 
25 totheinventioncanbeusedformerapeuUcallytreating^orprevendngasex^ 

related condition in the patient. By "preventing" we mean reducing the patient snskof 
contractingthecondition. By "treating" we mean eradicating the condition or reducmg Us 
severity in the patient. Examples of sex hormone related conditions are: a sex hormone 
dependent cancer, benign prostatic hypertrophy, myoma of the uterus, endometriosis, 
30 polycystic ovarian disease, uterine fibroids, prostatauxe, myoma uteri, hirsutism and 
precocious puberty. Examples of sex hormone dependent cancers are: prostatic cancer, 
uterine cancer, breast cancer and pituitary gonadotropic adenoma. 
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WO-W32856 and WO-98/13354, the entire disclosure of which do 

— * — * ^ agents such as (- , 

— — — ss^— 

cisplatin, carboplatin); alkylating agents (for example ni 
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chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa); anti-rmtoUc 
agents (for example vinca alkaloids like vincristine and taxoids like taxol, taxotere); enzymes 
(for example asparaginase); thymidylate synthase inhibitors (for example raltitrexed); 
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and tenipos.de, 
5 amsacrine, topotecan, irinotecan). 

The compounds of the invention may also be used in combination with surgery or 

radiotherapy. 

ASSAYS _„ 
10 The ability of compounds according to the invention to act as antagonists of GnRH 

can be determined using the following in vitro assays. 

^n-^r a ocy TTsit^ Rat pituitary GnRH Receptor 

The assay is performed as follows:- 

1 Incubate crude plasma membranes prepared from rat pituitary tissues in a Tris.HCl buffer 
15 (pH. 7.5, 50 mM) containing bovine serum albumin (0.1%), [I-125]D-t-Bu-Ser6-Pro9- 

ethyl amide-GnRH, and the test compound. Incubation is at 4°C for 90 minutes to 2 
hours. 

2 Rapidly filter and repeatedly wash through a glass fibre filter. 
Determine the radioactivity of membrane bound radioligands using a gamma counter. 
From this data, the IC 50 of the test compound can be determined as the concentration of 

the compounding to inMbi^ 
Compounds according to the present invention have activity at a concentration from InM to 5 

(xM. 

25 tti„Hi n p Assay Using Human GnRH Receptor 

Crude membranes prepared from CHO cells expressing human GnRH receptors are 
sources for the GnRH receptor. The binding activity of compounds according to the invention 
can be determined as an IC 50 which is the compound concentration required to inhibit the 
specific binding of [^ribusexelin to GnRH receptors by 50%. [^Buserelin (apeptide 

30 GnRH analogue) is used here as a radiolabeled ligand of the receptor. 



3 



20 
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a 5sav tn prt—"i™»- Inhibition of T H release 

"^I^release assay can be used ^demonstrate antagonist activity of compounds, as 
demonstrated by a reduction in GnRH-induced LH release. 

5 Preparation of Pituitary Glands 

-^"^^^ed from rats are prepared as follow, Suitable rats are Wistar 

male rats (I50-200g) which have been maintained at a constant temperature (eg, 25»C) on a 

glands areasepticallyremoved to tube containing Hank's Balanced Salt Solunon (BBSS). 
10 The glands are further processed by:- 

1. Centrimgation at 250 xg for 5 minutes; 

2 Aspiration of the HBSS solution; 

3 Transfer of the glands to a petri dish before mincing with a scalpel; 
IS 4. Transferofmemincedtissue^ 

successive times in 10 ml aliquots of HBSS containing 0.2% collagenase and 0.2% 

5. Ceulpe^by gentle stirring of the tissue suspension while the mbe is kept in a water 

bathat37°C; . 
20 6. Aspirin 20 » 30 ^ S ^g.piP^.»^^^^ B ^* ,red " 
settle for 3 to 5 minutes; m 

7 Aspiration of ft. suspended eella MW by cenoifnganon «t 1200 x g tot 5 

8 ^p-onottecdUin^^dlumofDMEMooa^gO^N^CO,. 10% 

hor5 e sen,m, 2.5% focal bovine aemm, 1% non essentia, amino acids. 1% *»*- and 

25 0.1% gentamycin; 

9. Treatment of the undigested pituitary fragments 3 times with 30 ml ahouots of the 

collagenase and hyaluronidase; 5 

10 Pooling of the cell suspensions and dilution to a concentration of 3 x 10 cells/ml; 

11 Placing of 1.0ml of this suspension in each of a 24 well tray, with the cells being 
30 maintained in a humidified 5% C0 2 /95% air atmosphere at 3TC for 3 to 4 days 
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The test compound is dissolved in DMSO to a final concentration of 0.5% in the 

incubation medium. 

IShours prior to the assay, the cells are washed three times with DMEM containing 
5 0 37% NaHCOs, 10% horse serum, 2.5% foetal bovine serum, 1% non essential amino acxds 
(100X) 1% glutamine (100X), 1% pemcillin/streptomycin (10,000 units of each per ml) and 
25 mM HEPES at P H 7 .4. Immediately prior to the assay, the cells are again washed twice ui 

^ ^Jewing this, iml of fresh medium containing the test compound and 2nM GnRH is 
10 added to two wells. For other test compounds (where it is desired to test more than one 

compound), these are added to other respective duplicate well, Incubation is then earned out 

at 37°C for three hours. 

Following incubation, each well is analysed by removing the medium from the well 
and centnfuging the medium at 2000 x g for 15 minutes to remove any cellular matenal. The 
15 supematantisremovedandassayedforLHcontentusingadoubleantibodyradio— 
assay Comparison with a suitable control (no test compound) is used to determine whether 
the test compound reduces LH release. Compounds according to the present invention have 
activity at a concentration from InM to 5 uM. 



